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Photo of actual run made on new P-E Vapor Fractometer. To find mole % concentration of a component 


analyst simply integrates area under peak by multiplying peak height (a) times half-band width 








b 
This quantitative analysis took only 23 minutes 
on the new P-E Vapor Fractometer that costs only $1,375 
HOW LONG WOULD IT TAKE YOU? 

Employing the principles of gas chromo- Take, for example, the analysis of a syn- 
tography, P-E’s new vapor fractometer is a thetic LPG mix shown above. Here 12 com- 
revolutionary advance in the field of gas and ponents, representing the hydrocarbons most 
volatile-liquid quantitative analysis. It is frequently encountered, were clearly sepa- 
fast, precise, uncomplicated to operate, ex- . rated—a job extremely difficult to accom- oor 
tremely simple in calculation, and above all, __ plish by ordinary vacuum distillation meth- “| 
many times less expensive than distillation ods. The perfect shape of the recorder bands we. * 
columns, mass spectrometer, or any other makes quantitative analysis simple and ac- 
instrument for the purpose. curate. Area under each peak is the measure ic 

For qualitative analysis, the instrument of the mole % concentration of the compo- 
gives extremely clean separations—even of nent. These area relationships are all that is » 
components and isomers which cannot be needed for calculation, without preliminary * }@ 
separated by ordinary methods. For trace calibration for each individual component. 4@ © 


analysis, high sensitivity permits use of ex- 


There is no faster, no simpler, no more 
tremely small samples. 


inexpensive method in existence today. 


Perkin - Elmer a 


Norwalk, Connecticut 
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It should be stated at the outset that the problem is one of nomenclature only. 


When Alfred Romer delivered the manuscript of the abridgment of his compara- 
tive anatomy textbook, he confessed that he had not yet conceived a really 
proper name for Junior. Publication of Junior was to follow by only a few months 
the appearance of a Second of The Vertebrate Body, Senior, and it was felt that 
the two versions should have distinctly different names so as to avoid confusion. 


In our exhilaration at receipt of another book from the very talented hand of 
Dr. Romer we advised the Author to return in peace to Harvard, inasmuch as we 
would put the best brains of this Publishing House at work on the task of 
properly naming Junior. 


After a considerable interval, The Best Brains produced three suggestions: 


. that the book be called The Little Wanderer, on the grounds that it was 
actually the little Romer; 

2. that Dr. Romer, for the purposes of this book, change his name; or 

3. that we throw publishing tradition to the winds and give the book a really 

exciting title, maybe like A Shorter Version of the Vertebrate Body, with 

A Shorter Version in italic. 


Anyhow, if you can think of a better title than A Shorter Version of The Verte- 
brate Body we would certainly like to hear from you, because the way things 
are now a lot of students are going to use up a lot of time pronouncing the name 
of this superb text at the bookstore. We may not be able to use your suggestions, 
but we surely would like to know whether anybody read this far. 


Note: The Best Brains are now, and have been for some time, completely available for other 
Consulting Work. We can supply their last known address. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 


SCIENCE, VOL. 123 

















6 April 1956, Volume 123, Number 3197 . Cl | | IC i 


AMERICAN ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE 


Board of Directors 
Paut B. Sears, President 
Laurence H. Snyper, President Elect 
Georce W. Beanie, Retiring President 
Watiace R. Brove 
Paut M. Gross 
Gerorce R. Harrison 
Marx H. Inoranam 
Paut E. Kiopstes 
Cuauncey D. Leake 
Marcaret Meap 
Tuomas Park 
Paut A. Scuerer, Treasurer 
Daet Worrte, Executive Officer 


Dart Wo rie, Executive Officer 
Granam DuSnuanez, Editor 


Cuartotre V. Meetine, Assistant Editor 


Editorial Board 


Marx H. Apams Kart Larx-Horovitz 
Wattace R. Brove Epwin M. Leaner 
Bentiey Grass Wiitiam L. Sreaus, Ja. 


Editorial Staff 
Saran S. Dees, June M. Forses, Oniver W. 
Heatwore, Yuxie Kozat, Jean McCartny, Eten 
E. Murrpnuy, Rosert V. Ormes, Betusase Peper- 


SEN, Josern Turner, Jacguetyn VoLumer 


Eart J. Scueraco, Advertising Representative 


SCIENCE, founded in 1880, is published each 
Friday by the American Association for the Ad- 
vancement of Science at Business Press, Lancaster, 
Pa. Entered at the Lancaster, Pa., Post Office as 
second class matter under the Act of 3 March 
1879. 

SCIENCE is indexed in the Reader’s Guide to 
Periodical Literature and in the Industrial Arts 
Index. 

Editorial and personnel-placement correspond- 
ence should be addressed to SCIENCE, 1515 
Massachusetts Ave., NW, Washington 5, D.C. 
Manuscripts should be typed with double spacing 
and submitted in duplicate. The AAAS assumes no 
responsibility for the safety of manuscripts or for 
the opinions expressed by contributors. 


Display-advertising correspondence should be 
addressed to SCIENCE, Room 604, 11 West 42 
St., New York 36, N.Y. 

Change of address: The notification should 
reach us 4 weeks in advance. If possible, please 
furnish an address stencil label from a recent 
issue. Be sure to give both old and new addresses, 
including zone numbers, if any. 

Annual subscriptions: $7.50; foreign postage, 
$1; Canadian postage, 50¢. Single copies, 25¢. 
Special rates to members of the AAAS. Cable 
address: Advancesci, Washington. 

The AAAS also publishes THE SCIENTIFIC 
MONTHLY. 





Science in the Saturday Review 


Scientists often and justly point out that there is not enough general 
understanding of what science is and of what scientists are like. They will 
accordingly applaud the Saturday Review for inaugurating, in the issue of 
24 March, a monthly section on “Science and research.” 

In their introduction to the new sectiun, the editors say that they have 
*“,.. always been concerned with the creative intelligence at work—with the 
conditions that favor such work and with the implications of that work for 
society as a whole . . . we have tried to relate the world of art to the world 
of ideas. For some years, however, we have felt the need to give greater 
attention to the inquiring mind at work on the frontier of new knowledge. 
Such work is not infrequently an end in itself; it is not unlike art in this 
respect.” They add that “. . . Science is intimately shaping and moving 
their [nonscientists’] lives from day to day. We intend to document our ob- 
servation that Science is not only relevant to a creative culture but is in- 
deed a vital part of it; and that education for the whole man must 
respect oy 

We are in wholehearted agreement with these aims and are interested 
in seeing how the Saturday Review proposes to attain them. 

The department entitled “Personality portrait” gives a well-balanced 
and engaging account of Laurence Snyder, president elect of the AAAS. 
Snyder’s work in human genetics is related to the large problems of radia- 
tion damage and to improvement in the human race, but his qualities as 
a human being are not neglected. He is pictured, quite rightly and quite 
believably, as a warm and likable person. This is a welcome departure from 
the all-too-familiar type of article that exclaims in wonder at the accom- 
plishments of the wizards of science. 

The “Books in science” section is well done but is disappointingly short. 
Only three books are reviewed: James B. Conant’s The Citadel of Learn- 
ing, W. L. Oliver’s A Solomon Island Society, and D. S. Teeple’s Atomic 
Energy: a Constructive Proposal. 

Under the title “The research frontier,” ten distingushed scientists pre- 
sent short statements about research problems and approaches of im- 
portance, 

Other feature articles will also be as interesting to the scientist as to the 
nonscientist. Harrison Brown presents a clear and readable exposition of 
“The case for pure research.” The high status of scientists and engineers 
and the educational system in the U.S.S.R. are described and interpreted 
by John Turkevich in “The Soviet’s scientific elite.’ A companion article 
is M. H. Trytten’s “Why our thinkpower is dwindling,” in which we find a 
discussion of deficiencies in the education of scientists and engineers in the 
United States as well as an appraisal of the possibilities for improvement. 

The article that is most likely to stimulate discussion and generate contro- 
versy is the report of the Massachusetts Advisory Committee on the Polio 
Vaccine, in which editorial remarks are interpolated to give the back- 
ground for the committee statements and to take issue with the National 
Foundation for Infantile Paralysis. 

On the whole, the Saturday Review is off to a good start in its new 
venture with a clear, readable, but not sensationalized account of science in 
our society. We extend our best wishes.—G. DvS. 
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Standards of Time 


and Frequency 


Until recently there was only one basic 
standard of time and frequency, which 
was used alike for all purposes both ordi- 
nary and scientific. The standard was the 
second, which was defined as 1 /86,400 
of the mean solar day. The second has 
now been officially redefined. It now de- 
pends not on the day but on the year, 
and the definition is 1 /31,556,925.975 of 
the tropical year for 1900.0. It is now 
possible also to speak of an entirely dif- 
ferent sort of basic standard of frequency, 
which has been made possible by the 
development of devices for measuring the 
frequency of the natural vibrations that 
take place in atoms and molecules; for 
brevity I refer to these new standards as 
atomic standards. 

Thus we have for the first time in the 
history of science at least two basic stand- 
ards of time existing side by side and at 
least three basic standards of frequency. 
We are not accustomed to dealing with 
such a profusion of standards, and in 
order to avoid confusion and misappre- 
hension it is desirable to examine them 
in the light of our basic concepts of mak- 
ing measurements and to ascertain their 
advantages and their limitations as well 
as we can. The danger of confusion and 
misapprehension is greater because the 
practical determinations of time and fre- 
quency have been in the hands of a small 
number of astronomers, Astronomers in 
general, and all scientists in other dis- 
ciplines, being busy with their own work, 
have paid little attention to the matter. 
Thus it now becomes the duty of the few 
astronomers who know something of the 
subject to tell what they know, and that 
is my purpose here, 


The author is director of the Nautical Almanac 
at the U.S. Naval Observatory, Washington, D.C. 
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G. M. Clemence 


Definitions 


It will be well to begin by reviewing 
a few fundamental definitions. Several 
sorts of definitions may be distinguished, 
and semanticists have paid considerable 
attention to the subject, but for our pres- 
ent purpose it is sufficient to speak of two 
kinds, operational definitions and all 
others. Operational definitions signify 
what is actually done while others do 
not. For example, the operational defi- 
nition of a meter is the distance between 
two marks on a bar of platinum that is 
stored in a specified place in France. An- 
other, earlier, definition of the meter is 
the 10 millionth part of the arc of the 
meridian from the north pole to the 
equator through Paris. Still another is 
39.37 inches. When we are trying to rea- 
son as precisely as possible, it is always 
well to use operational definitions, and 
that is what I shall do for the most part. 
Therefore it will be no cause for aston- 
ishment if some of the definitions to fol- 
low are not found in dictionaries. 

Any recurring phenomenon, the recur- 
rences of which can be counted, is a 
measure of time. Examples are the pass- 
ing of trains under the Hudson River, the 
ticking of a watch, the vibrations of a 
quartz crystal or of an atom, the me- 
ridian passage of a star, and the revolu- 
tion of the moon around the earth or of 
the earth around the sun. 

The interval between two successive 
recurrences is a unit of time 

A clock is any mechanism that counts 
such recurrences. It often serves as well 
to subdivide the unit of time into smaller 
parts. Thus our ordinary clocks subdi- 
vide the day into hours and minutes, and 
some special clocks subdivide the second 
into 1000 or 10,000 parts. 


CIENCE 


A frequency is the ratio between two 
different units of time, commonly ex 
pressed as the number of one sort of unit 
occurring during one unit of the other 
sort. Consider for example an alternat- 
ing current. One unit of time is given by 
1 cycle of the current. If we choose the 
second as the other unit, then the fre- 
quency of the current may be stated to 
be, for example, 60 cycles per second 
While in strictness any two units of time 
may be made the basis for a statement 
of frequency, the cases that arise in prac- 
A fre- 


quency may be used as the definition of 


tice are of only two sorts. i 


one unit of time in terms of another. For 
example, when we define the (old) sec- 
ond to ve 1/86,400 of the mean solar 
day we might equally well say that the 
frequency of seconds per mean solar day 
is 86,400. Frequencies when used as defi- 
nitions are fixed and invariable. (ii) A 
frequency may be used to connect an ex- 
perimental unit of time with a funda- 
mental unit. Frequencies of this sort are 
either nominal or actual. Thus the nomi- 
nal frequency of an alternating current 
may be 60 cycles per second while its ac- 
tual frequency may be 59.9998 cycles per 
second. Notice that actual frequencies 
must be determined by experiment and 
hence are necessarily affected by errors 
of observation 

The rate of a clock is the difference 
between its normal frequency and its ac- 
tual frequency, conventionally taken in 
the sense nominal minus actual. For ex- 
ample, a seconds pendulum has a nomi- 
nal frequency of 86,400 cycles per day. 
If its actual frequency is 86,401 cycles 
per day, it has a rate of — 1 cycle per day. 
The pendulum is commonly said to have 
a gaining rate of 1 second per day, and 
this statement must be understood to be 
precisely equivalent to the preceding one, 
altheugh in its terms it is less precise be- 
cause the word second is used in a double 
sense: the unit of time given by the clock 
itself as well as the unit obtained by di- 
viding the mean solar day into 86,400 
parts. The rate of the clock could also be 
expressed by saying that it runs fast by 1 
part in 86,400, or that the actual fre- 
quency is greater than the nominal by | 
in 8.64 x 104, Thus, frequencies and rates 
are very closely related, but they are not 
quite the same thing. 

We notice that while a cycle of alter- 
nating current and a seconds pendulum 
are both measures of time they are not 
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both clocks. A seconds pendulum is a 


clock because its cycles may be imme- 
diately counted, but the same is not true 
of an alternating current. A mechanism 
may, however, be devised for counting 
the cycles of an alternating current, and 
such a mechanism is a clock. The dis- 
tinction is important because clocks tell 
the time, or in technical language, estab- 
lish the epoch—an epoch being any speci- 
fied instant of time—while an alternating 
current by itself does not. I note, by the 
way, that epoch is also frequently used to 
denote a more or less vaguely specified 
interval of time, as in glacial epoch, but 
we are not concerned here with that 
usage. 

If the ratio of two different units of 
time—that is, the frequency—varies from 
epoch to epoch, one measure of time is 
said to be accelerated with respect to the 
other. Such accelerations are the rule 
rather than the exception. Also, as a gen- 
eral rule, one clock is not only acceler- 
ated with respect to another, but the ac- 
celeration itself changes from epoch to 
epoch. Most of the work involved in 
practical determinations of time and fre- 
quency aims at determining the accel- 
erations of clocks and changes in fre- 
quencies. 

The foregoing definitions may be clari- 
fied by noting the analogies with the fa- 
miliar terms used in connection with 
lengths, The correspondence is shown in 
two parallel columns in Table 1. 

If we imagine a scale of time to be an 
indefinite sequence of units of time, in 
one-to-one correspondence with the real 
numbers, then an epoch is a specified in- 
stant in the time scale just as a position 
is a specified point in a length scale. 

If two different units of time are de- 
noted ¢t, and ¢,, then frequency is given 
by t, /t,, just as velocity is given by L/t,, 
say. 

Similarly a change of frequency, or an 
acceleration of t, with respect to t., may 
be expressed as ¢, /t,?, just as ordinary 
accelerations are expressed as L/t,*. 

It is worth noting that the reciprocal 
of a frequency is also a frequency, which 
is not the case with velocity. Also, the 
ratio of two frequenc ies is also a fre- 
quency, provided that one unit of time 
is common to both; for example, the 
ratio of t,/t, to t,/t, is t,/t,, while the 
ratio of two velocities is a pure number 
without dimensions, provided that the 
same unit of time appears in both. Thus 
the analogy between frequency and ve- 
locity is not complete. 

It is important to remember that a 
change of frequency is itself an accelera- 
tion of one time scale with respect to an- 
other, and it cannot properly be called 
an acceleration of frequency. An accel- 
eration of frequency, if the term is to be 
used at all, is a change in actual accel- 
eration, of the form ¢, /t,°. 
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Table 1. Correspondence of terms used in 
connection with time and length. 


Time Length 


Epoch (specified Position (specified 
instant, time of point 
day 
Frequency, rate 
of a clock 


‘hange of fre- 


Velox ity 


_ 


Acceleration 
quency, accel- 


eration 


=~ 


thange in accel- Change in accel- 


eration eration 


All that has so far been said about 
measures of time pertains equally to any 
measure of time whatever. In practice, i 
is obvious that some measures are pref- 
erable to others. We should not think of 
basing our fundamental unit of time on 
the passage of railway trains; in practice, 
we do the reverse, running our trains 
more or less to time instead of running 
our time to trains. Let us ask ourselves 
what we require of a measure of time in 
order for it to be suitable as a standard. 
Obviously we require it to be continu- 
ous. Also we require it to be easily ac- 
cessible; of two measures that are equally 
good intrinsic ally, we prefer the one that 
is more readily accessible. But there is 
another essential requirement that is not 
so easily stated. We commonly express it 
by saying that a standard measure of 
time should be invariable, but in fact 
there is no absolute criterion of invaria- 
bility. Suppose we compare two meas- 
ures of time with each other and find one 
to be accelerated with respect to the 
other; we are able to conclude that one 
or both of the measures are variable, 
without knowing which one. If on the 
other hand no acceleration is observed, 
we are not able to conclude that both 
measures are invariable (within the er- 
rors of observation); in fact both may 
vary with respect to a third. Neverthe- 
less, a precise meaning can be given to 
the invariability of a measure of time. 
To understand the matter fully it will be 
helpful for us to review a short chapter 
of the history of astronomy, which will 
explain how the second came recently to 
be redefined in terms of the tropical year 
instead of in terms of the mean solar day. 


Celestial Motions 


The equations of motion for any mem- 
ber of the solar system may be immedi- 
ately derived from Newton’s law of gravi- 
tation. (I do not speak of the refinements 
demanded by the general theory of rela- 
tivity, which are not germane to the pres- 
ent discussion.) They take the form of 
three differential equations for each 
body, which express the second deriva- 


tives of the three coordinates with re- 
spect to the time as functions of the 
masses and mutual distances of all the 
bodies. The three equations for any body 
may be solved by successive approxima- 
tion if we have sufficient information 
about the other bodies and if we know 
the six constants of integration, which 
may be taken to be the three rectangular 
coordinates and the three rectangular 
components of the velocity at any con- 
venient epoch. The solution serves to 
give the three coordinates of the body as 
functions of the time reckoned forward 
and backward from the epoch, and the 
mathematical expressions are called a 
theory of the motion of the body. Since 
there are nine planets in the solar system 
massive enough to affect the motions of 
one another, it can readily be appreci- 
ated that the task of constructing a theory 
for any one of them is very considerable. 
Nevertheless, it has been accomplished 
with quite a high degree of precision. 
The coordinates of Jupiter, for example, 
have been calculated to ten significant 
figures for the years 1653 to 2060, so as 
to be strictly consistent with the initial 
conditions (/ 


Astronomical Units 


of Mass, Time, and Distance 


Let us examine the precise specifica- 
tion of the masses, the time scale, and 
the distances of our planetary theories. 
The unit of mass is the mass of the sun, 
all other masses being expressed in terms 
of it. The unit of time is commonly said 
to be the mean solar day, but as we shall 
see, this specification is not precise 
enough; the unit actually employed is 
the mean value of the mean solar day 
during the 18th and 19th centuries. The 
unit of distance is the astronomical unit, 
and it is derived from the units of mass 
and time by means of the Newtonian law 
of gravitation. For the present purpose, 
it will suffice to describe the unit of dis- 
tance as the distance from the unit of 
mass at which a body of negligible mass, 
moving in a circular orbit, would move 
through an angle of 0.01720209895 ra- 
dian precisely in a unit of time. The as- 
tronomical unit is nearly, but not quite, 
the same as the earth’s mean distance 
from the sun. 

To a physicist, the system of units of 
mass and length used by the astronomer 
must seem like a queer one. The reason 
for the choice of units is the peculiarly 
restricted nature of astronomical obser- 
vations. With the exception of measure- 
ments of velocity in the line of sight, all 
that astronomers know about the mo- 
tions, distances, and masses of celestial 
objects has been deduced from a single 
kind of direct measurement: the meas- 
urement of the angle between two lines 
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of sight from the observer. The result of 
an observation is a statement giving the 
value of an angle at an epoch. The angle 
is in some cases the angular distance be- 
tween two celestial objects and in some 
cases the angular distance between one 
object and the plumb line. From such 
measurements alone, with the assistance 
of theory, the ratios of masses and the 
ratios of distances are deduced, but they 
annot be expressed in grams or centi- 


by any astronomical method what- 


meters 
ever. It is true that we can state, to five 
or fewer significant figures, the masses of 
celestial objects in grams and their dis- 
tances in centimeters, but to calculate 
them we must rely on physicists and 
geodesists to tell us the mass and size of 
the earth; such information is not needed 
for any astronomical purpose and astron- 
omers never refer to it, except in an- 
swering questions put to them by non- 
astronomers 

Ever since the invention of mechanical 
clo ks, astronomi al observers have used 
the mean solar day as their unit of time. 
There are several reasons for this choice 
In the first place, astronomers require a 
natural unit of time and not an arbitrary 
one. An arbitrary unit of time cannot be 
taken from place to place as easily as an 
arbitrary unit of length. Furthermore, all 
arbitrary units of time—that is to say, 


man-made ones such as those given by 


mechanical or electric clocks—are vari- 
able and evanescent; it has not been pos- 
sible to build two mechanical or electric 
clocks 


clock that runs indefinitely without stop- 


that keep the same time or one 
ping. Hence a natural unit of time is a 
necessity in order that astronomical ob- 
servations made at different places and 
at different epochs may be compared with 
one another. Of all natural units of time 
available to the astronomer, the period 
of rotation of the earth is the most ac- 
cessible and can be observed with the 
highest precision. It is only necessary to 
observe the meridian passage of a star 
on two suc essive nights in order to have 
the period of rotation of the earth imme- 
diately. It is true that stars cannot be ob- 
served in foul weather, but man-made 
clocks are good enough to carry on with 
from one clear night to the next, and also 
to subdivide the period of the earth’s 
rotation into 86,400 parts. It is interest- 
ing to notice, by the way, that the devel- 
opment of man-made clocks has had its 
greatest successes in a country that is 
noted for its inclement weather, Eng- 
land. 

The mean solar day is not quite the 
same as the period of the earth’s rota- 
tion, and not quite so accessible, the sun 
being less readily observed than the stars. 
But astronomers have been glad to make 
the very slight sacrifice required in order 
that the unit of time shall be suitable for 
the regulation of their daily lives. To 
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pass from the period of the earth’s rota- 
tion to the mean solar day in practice, 
it is only necessary to multiply by the 
number 1.0027378118868. This number, 
which is an actual frequency, is one of 
the most accurately determined constants 
in physical science, if not the most ac- 
curate; only the thirteenth decimal is in 
doubt. It is important to note that the 
mean solar day is defined in such a way 
as to make the number an absolute con- 
stant—that is, the mean solar day faith- 
fully follows the rotation of the earth 
and anything that disturbs one disturbs 
the other. 


Observation and Theory 


Throughout the course of history as- 
tronomers have sought to calculate theo- 
ries of the motions of planets and satel- 
lites that would agree with actual obser- 
vations. With each major contribution to 
fundamental theory has come renewed 
hope of complete success, but continual 
increases in the precision of observations 
have doomed all attempts to failure, at 
least until our own generation, and of 
course what will happen in the future is 
After the formulation of the 
law of universal 


not known 
gravitation. it seemed 
that all prac tical probl ms of celestial me- 
chanics had been reduced to arithmetic. 
Then the 


helion was discovered, which was not to 


advance of Mercury’s peri- 
be explained for another half century 
Also, it is one thing to reduce a problem 
to arithmetic and quite another thing to 
solve it. The calculation of a planetary 
theory or a lunar theory is one of the 
most formidable tasks known to scien 
tists, at least in cases where eight or mors 
significant figures are required in the co- 
ordinates. It is not only a task of multi- 
plying millions of numbers—which was 
formidable enough in itself until a very 
few years ago—but of proving the results 
correct, and even more difficult, of plan- 
ning the work in such a way that it could 
be accomplished at all. It has taken a 
decade of hard work to produce our best 
planetary theories, and our best two lu 
nar theories have each been.the work of 
25 years. The motion of the moon has 
been particularly troublesome; probably 
as much effort has been devoted to the 
moon as to all other celestial objects 
combined. 

About 80 vears ago it began to be sus- 
pected that the difficulty in getting the- 
ory and observations to agree might be 
ascribed, at least in part, to defects in 
the measure of time instead of to inade- 
quacies of theory. In order to help us 
understand the consequences of a defect 
in the measure of time, let us imagine 
several things that are not the case. Sup- 
pose first that we have theories of the 
motions of all celestial bodies that agree 


with observations; suppose further that 
the rate of rotation of the earth is de- 
creased imperceptibly, so that it is not de- 
tected by man-made clocks; and suppose 
that observations of the sun, moon, and 
planets are suspended until mean solar 
time has fallen an hour in arrears. What 
will be noticed when observations are 
1 


planets will all be observed in advance 


resumed? Evidently the sun, moon, 


an 


of their calculated positions by the angles 
that they move through in 1 hour. The 
moon, for example, in an hour moves 
through an angle that varies from about 
0.48 to 0.68 degree during a month, and 
the variations are very precisely known; 
it would be readily apparent that the 
moon was ahead of its course, and we 
might be inclined to suspect an error in 
the lunar theory until we observed the 
sun. The sun would be ahead of its cal- 
culated position by an amount varying 
through the year from 136 to 166 sec- 
onds of arc; the discrepancy and its vat 
ation would easily be detected I urther 
more, an eclipse of the moon would 
observed precisely 1 hour in advance of 
Che plane t Mere 


would be observed sometimes east and 


the predicted time 


sometimes west of its predicted positior 


depending on whether its apparent mo- 
tion was direct or retrograde, and the 
amount and variation of the discrepancy 
would indicate that at any epoch Mer 
cury was in the position calculated for 
an epoch hour later 


tions and conclusions would be made for 


Similar observa- 


the other planets. The inescapable con- 
clusion would be that either our clocks 
were 1 hour slow or else that the moor 
and planets had accelerated in their or- 
bits until they were an hour in advance, 
and had then returned to their normal 
velocities. In other words, either the 
measure of time was at fault, or else the 
theories of the motions of the moon and 
planets contained errors of a very curious 
sort 

Something like 


ample 


the hypothetical ex 
just described has actually o« 
curred, only it has not been a case of 
the clocks and the earth’s rotation losing 
precisely an hour. In order to reconcil 
observations with theory, it is necessary 
to suppose that the clocks are sometimes 
fast and sometimes slow, the earth rota- 
ting at faster than its average rate for 
some years, and then changing rat 
rather quickly, so that it rotates more 
slowly, or even faster. Two thousand 
years ago, according to observations of 
solar eclipses made then, a clock keep- 
ing mean solar time would have been 
2.6 hours slow. At about 1750 the clocks 
were on time; at 1850 they were 2 sec- 
onds slow: at 1900 they were 3.9 seconds 
fast: and at 1940 they were 24.5 seconds 
slow (2). The relatively large error at 
the beginning of the Christian era will 
not cause astonishment if it is remem- 
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bered that we have adjusted our measure 


of mean solar time to make it fit the 
average duration of the mean solar day 
during the 18th and 19th centuries; at 
very remote epochs the errors may be 
expected to be much larger than in our 
own time 

Astronomers have had no hesitation in 
ascribing the discrepancy to errors in the 
measure of time rather than to errors in 
the theories of motion, It is fair to ask 
why. Several answers are possible, ac- 
cording to the point of view taken. To 
those who believe in Occam’s razor 
economy of hypotheses) the answer is 
obvious; either we must suppose the 
earth’s speed of rotation varies unpre- 
dictably or we must suppose that the 
moon and planets vary in their orbital 
motions, also unpredictably, but in con- 
cert, and that the astronomical unit of 
length varies accordingly, accompanied 
by variations in the velocity of light. To 
those who believe in general relativity, 
it is enough to point out this last con- 
sequence, for the constancy of the ve- 
locity of light is a fundamental postulate 
of general relativity. To those who accept 
a hypothesis only if it is accompanied by 
a suitable mechanism, it was not pos- 
sible to say anything until a very few 
years ago; even now the mechanism that 
produces changes in the earth’s rate of 
rotation is scarcely understood. It is 
thought, however. that turbulence in the 
liquid core of the earth, accompanied by 
electromagnetic coupling between the 
core and the mantle, is sufficient to ac- 
count for the changes. Finally, to prac- 
tical horologists who recall the days be- 
fore radio time signals when ships car- 
ried three chronometers, and when con- 
fidence was placed in the two that agreed 
with each other in preference to the one 
that disagreed, it is only necessary to 
point out that the rotation of the earth 
and the revolutions of the moon and 
planets are in fact clocks. Four of them 

the moon, Mercury, Venus, and the 
earth’s while the 
earth’s rotation disagrees with all the 


revolution—agree, 
others. 

The outer planets are clocks just as 
the three inner ones are, and in fact all 
celestial bodies are clocks, but most of 
them have such slow angular motions in 
consequence of their great distances that 
the motions during a second or two can- 
not be measured with sufficient precision 
for checking the earth’s rotation. Thus 
we see that there is still another require- 
ment that a practical measure of time 
must fulfill; in addition to being con- 
tinuous, accessible, and “invariable,” the 
recurring phenomenon that is being 
counted must recur moderately often. 
The meaning of moderately often de- 
pends on the precision of astronomical 
observations. In the present state of as- 
tronomy, a year is the longest natural 
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unit of time that is of practical value. 
If the precision of astronomical observa- 
tions were, however, to increase tenfold, 
then the revolution of Jupiter, which is 
accomplished in about 12 years, would 
provide a measure of time sensibly as 
good as the revolution of the earth is at 
present. 


Ephemeris Time 


We are now in a position to under- 
stand why the second has recently been 
redefined as a definite fraction of the 
tropical year rather than as a definite 
3). And 


we are in a position to understand in 


fraction of the mean solar day 


what sense a measure of time may be 
said to be invariable; an invariable meas- 
ure of time is simply the measure that 
brings the theories of the motions of 
celestial bodies into agreement with ob- 
servations. Stated even more concisely, it 
is the independent variable of the ac- 
cepted equations of motion. There is, 
however, no practical necessity for speak- 
ing of an invariable measure of time at 
all, and we shall see later why it may be 
inadvisable to do so. The word invariable 
implies something absolute in the minds 
of most persons, and it may be better to 
avoid it when we are speaking as pre- 
ciselv as possible. All that is really neces- 
sary for practical and scientific purposes 
is to choose a measure of time that ap- 
pears suitable and to define it precisely. 
For convenience, a special name has 
been given to the measure of time that 
is the independent variable of the equa- 
tions of motion; it is called ephemeris 
time in contradistinction to mean solar 
time. An ephemeris is a table of the posi- 
tions of a celestial body at various epochs, 
calculated according to the accepted 
theories of motion; ephemeris time, then, 
is merely the measure of time defined by 
an ephemeris. 

In redefining the second, it was speci- 
fied that the tropical year for 1900.0 
should be used, the decimal indicating 
the beginning of the year 1900. The rea- 
son for the qualification is that the trop- 
ical year (which corresponds to the sea- 
sons) is decreasing at the rate of 0.530 
ephemeris second per century, or | in 
5.95 x 10® per year. The variation being 
known, it is easy to relate any particular 
year to the tropical year for 1900.0 with 
a precision of | in 10! 

Ephemeris time is determined in prac- 
tice by observations of the moon; the 
moon more rapidly than the 
planets, and hence the time can be de- 
termined from the moon with greater 
precision. A single observation of the 
moon does not, however, fix the ephem- 


moves 


eris time with the required accuracy. 
Until very recently it has been necessary 
to observe the moon for a year in order 





to accumulate enough observational ma- 
terial to be of value. Some time is also 
required for working up the observa- 
tional material; hence our determina- 
tions of ephemeris time are about 2 
years in arrears. The recent development 
by Markowitz of a new photographic 
technique for observing the moon (4 
has resulted in a considerable increase in 
precision; it now appears that in a very 
few years we shall be able to determine 
ephemeris time from month to month 
as accurately as we have done from year 
to year. Even at best, however, ephemeris 
time cannot be determined as accurately 
as mean solar time. The earth rotates 
about 27 times as fast as the moon re- 
volves, which is a considerable advan- 
tage; an error of 0.1 second of arc in ob- 
serving an equatorial star corresponds to 
an error of 0.007 second of mean solar 
time, while the same error in observing 
the moon corresponds to an error of 0.18 
second of ephemeris time. Ephemeris 
time is less accessible than mean solar 
time. Thus, in redefining the second so 
as to derive it from the year instead of 
the day, we have substituted a less ac- 
cessible invariable unit for a more ac- 


cessible variable one 


Precision of Determinations of Time 


The practical determination of mean 
solar time consists in noting the instant, 
according to some mechanical or electric 
clock, when a star crosses the local me- 
ridian. The actual mean solar time of 
the star’s meridian passage is known in 
advance by means of an extended series 
of special observations and calculations 
that will not be discussed here. The dis- 
crepancy between the actual time of me- 
ridian passage and the clock time gives 
the error of the clock. The clocks used 
for the purpose need not be set to the 
correct time, but instead, a record may 
be kept of their errors, which are con- 
tinuously changing. This record permits 
any other clock, after comparison with 
the clock whose error is known, to be set 
to the correct time, preparatory to con- 
trolling the emission of radio time sig- 
nals. But the time signals are not abso- 
lutely correct because of the errors in the 
astronomical observations and because of 
the errors in extrapolating the errors of 
the clocks. 

The most precise instruments for de- 
termining mean solar time are the photo- 
graphic zenith tube (5) and the Danjon 
astrolabe (6). With the photographic 
zenith tubes of the U.S. Naval Observa- 
tory, it is the practice to observe about 15 
stars on every clear night, and the prob- 
able error of the mean result of a night’s 
work is about 3 milliseconds. By prob- 
able error is meant the quantity that ex- 
ceeds half of the actual errors, and is ex- 
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Table 2. Rough estimates of the probable 
relative errors with which different inter- 
vals of mean solar time are determined. 


Mean solar Probable 





interval error 
1 day or Jess 1 in 10° 
30 days 1 in 4x 10° 
365 davs 


1 in 10” 


ceeded by half of them. The best quartz- 
crystal clocks run with a precision greater 
than this, and they are used to smooth 
out the random errors in the astronom- 
ical obsei vations from night to night, so 
that at a single observatory possessing the 
best instruments and clocks, the mean 
solar time can be determined with a 
probable error of, say, 2 milliseconds. 
The International Time Bureau at Paris, 
which is sponsored by the International 
Astronomical Union, intercompares the 
data supplied by the various national 
time services and thus is able to make, 
a year or so in arrears, still further im- 
provements in the knowledge of mean 
solar time, the error at this stage being 
probably less than 1 millisecond. But for 
the present discussion, I shall assume a 
probable error of 2 milliseconds. 

What has been said thus far relates to 
the establishment of the epoch; physi- 
cists and engineers in general are more 
interested in the establishment of fre- 
quencies or time intervals. For this pur- 
pose, the quartz clocks are more accurate 
than the astronomical observations over 
intervals of at least a few weeks, while 
for longer intervals the astronomical ob- 
servations are more accurate than the 
clocks. So far as astronomical observa- 
tions alone are concerned, any interval 
of mean solar time may be determined 
with an absolute error that has a prob- 
able value of 3 milliseconds, which is 
found by multiplying the probable error 
of a determination of the epoch by the 
square root of 2. The relative error of a 
determined time interval follows quite a 
different law. If observations were re- 
stricted to the two ends of the interval, 
the relative error would vary inversely 
as the duration of the interval, but if 
the interval is long enough so that many 
observations can be obtained within it, 
the accuracy is further improved, and is 
nearly proportional to the 3/2 power of 
the duration. Table 2 shows some rough 
estimates of the probable relative errors 
with which different intervals of mean 
solar time are determined by combining 
the indications of the best quartz clocks 
with the best astronomical observations. 

The high accuracy indicated for an 
interval of 365 days is, however, of no 
practical value because the length of the 
day varies in an unpredictable manner 
every few years by as much as | in 10 
or even more. For example, if the length 
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of the day in 1936 is taken as the stand- 
ard, then in 1923 it was longer by 1 in 
10° and decreasing at the rate of 2 in 
10° per year, while in 1940 it was also 
longer by 1 in 108, but increasing at the 
rate of 2 in 10° per year. The practical 
question is on the precision with which 
the newly defined second, or equivalently 
the length of the year, can be determined 
by observation. As has already been men- 
tioned, the precision is less than it was 
for the old second, chiefly because of the 
relatively slow motion of the moon. In 
the past it has been necessary to collect 
observations of the moon for an entire 
year in order to determine ephemeris 
time with a probable error of about 100 
milliseconds. This precision has been at- 
tained only in recent years; it corresponds 
to a probable error of 140 milliseconds in 
measuring the length of a single year, or 
1 in 2x 108, 

Two very recent advances at the U.S. 
Naval Observatory have resulted in a 
considerable increase in precision. One 
is a precise survey of the marginal zone 
of the moon by Watts, which makes it 
practicable to allow satisfactorily for the 
irregularities of the surface; it must be 
understood that observations of the moon 
are referred to the bright edge of the 
visible disk, and any mountains at the 
points where measurements are made 
contribute to the uncertainty in ephem- 
eris time. The other advance is the new 
observational technique already referred 
to, which relates the moon to several stars 
in the immediate neighborhood, while 
eliminating the errors of measurement 
caused by the moon’s motion among the 
stars. It is now possible with a single 
telescope to determine the length of the 
year with a probable error of 1 in 4 x 108. 
Only one telescope is now working, but 
it is planned to put twenty in operation 
during the International Geophysical 
Year, 1957-58, so it may be expected 
that the length of that particular year 
will be determined with a probable error 
of 1 in 2x 10%. It is reasonable to sup- 
pose that at least four telescopes will con- 
tinue to work indefinitely. Assuming that 
number, then the probable relative errors 
of determinations of ephemeris time in- 
tervals are those shown in Table 3. 

The probable error for 1/12 year or 
less is based on the assumption that 
quartz-crystal clocks are used to subdi- 
vide the year; the astronomical obser- 


Table 3. Probable relative errors of de- 
terminations of ephemeris time intervals. 


Ephemeris time 


Probable 
interval error 
1/12 year or less 1 in 10° 
1 year 1 in 10° 
5 years 


1 in 10” 





vations are not so precise for short 
intervals, It must be understood that 
determinations having this precision are 
possible only in arrears, the delay being 
perhaps a year. Although the delay does 
not detract from the permanent value, 
it is a drawback in the short term. 


Atomic Standards 


During the past few years, techniques 
have been devised that make it possible 
to obtain access to the natural vibrations 
of atoms and molecules. There is no 
reason to doubt that such vibrations have 
a very high degree of reliability, equal to 
the revolution of the planets around the 
sun and the moon around the earth. The 
practical difficulty lies in counting the 
number of them occurring in a second, 
which is of the order of 10%. Several 
techniques have recently been devised 
for the purpose, and the natural resonant 
frequency of the cesium atom has been 
measured with a stated precision of 1 in 
10° by Essen and Parry at the Nationa! 
Physical Laboratory in England (7). 
Essen and Parry state that the potential 
precision is considerably higher, but spe- 
cial electronic techniques will have to be 
developed before the higher precision can 
be utilized. 

Thus there has become available a new 
standard of frequency, which can be used 
for the calibration of another frequency 
with the same precision being attained in 
a few minutes as can be obtained from 
astronomical observations in a year. This 
important advantage indicates that for 
some purposes atomic standards of fre- 
quency will soon be used in preference to 
astronomical ones. The atomic standard 
does, in fact, supply us with a natural 
unit of time independent of the second, 
and of quite a different character, being 
independent of the motions of celestial 
bodies, at least in an operational sense. 

A very important question for basic 
science is whether atomic frequencies, 
stated in terms of the astronomical 
ephemeris) second, are constant or vari- 
able. Physics provides us with no certain 
answer to the question, which will have 
to be settled by experiment. E. A. Milne 
and his collaborators constructed an elab- 
orate physical theory called kinematic 
relativity (8), in which two natural time 
scales appear, one being continuously ac- 
celerated with respect to the other, so 
that the ratio of the two units of time is 
continvously increasing; the change at 
the present epoch is supposed to be a lit- 
tle less than 1 in 10° per year. Dirac, 
Milne, Jordan, and others have suggested 
that one of these units may be identified 
with atomic frequencies and the other 
with astronomical ones. If that is in fact 
the case, then it should be possible to 
measure the acceleration in about 5 years, 
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and our earlier notions about invariable 
units of time will have to be drastically 
revised. We shall have no reason to favor 


one unit over the other by calling it in- 
variable, and the word will no doubt 
drop out of use. Obviously, if such an ac- 
celeration is observed, the effect on basic 
physical theories and on cosmogony will 
be great and far reaching. 


Atomic Unit of Time 


Before atomic standards of frequency 
can be used in preference to astronomical 
ones, it is necessary to determine the fre- 
quency of the atomic standard itself in 
terms of the second. As noted before, this 
has already been done in terms of the old 
mean solar second, but it is desirable to 
do it also in terms of the new ephemeris 
second, which will require some time. 
Once it is done, then in all probability 
the astronomical second will soon be for- 
gotten by most persons who work with 
the atomic standard from day to day, and 
there will be danger of confusion, par- 
ticularly if the atomic and astronomical 
units should not have a variable ratio, or 
if the variation should be so small that a 
long time is required for its detection. 
Similar confusion does already exist to 
some extent with units of length 

The meter is defined as the distance 
between two marks on a certain bar of 
platinum. But some physicists have found 
it more convenient, instead of actually 
using the meter as a unit of length, to 
use instead the wavelength of a spec ified 
spectral line of cadmium or mercury; in 
many cases, wavelengths can be com 
pared with one another with greater pre- 
cision than that with which a wavelength 
can be compared with the meter. The 
number of standard wavelengths in a 
meter has been measured to a certain pre- 
cision, and that is sufficient for the time 
being. But the number of wavelengths in 
a meter is an experimentally determined 
quantity, subject to revision and improve- 
ment. What is to be done each time a 
revision is made? Shall we attempt to re- 
vise every measurement in which wave- 
lengths have been employed? Evidently 
such a procedure would be entirely im- 
practicable. In order to prevent confu- 
sion from occurring, it is only necessary 
to adopt a new standard of length, say 
the angstrom, which is no longer to be 
regarded as precisely 10-1 meter, but is 
defined to have a fixed and invariable 
relation to the standard wavelength, the 
number of angstroms in a meter being 
experimentally determined and subject 
to revision. Thus, when measurements of 
lengths are stated in angstroms, it is to 
be understood that they are referred to 
atomic wavelengths, and when they are 
stated in meters, to the standard meter. 

It is very’ desirable to treat the units 
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of time similarly. We should reserve the 
word second to mean the astronomical 
second, and adopt a new unit, which I 
shall here call the essen, and which would 
have a fixed and invariable relation to 
the frequency of the cesium atom, being 
very nearly a small aliquot part of a sec- 
ond, the exact number of essens in a 
second being subject to experimental de- 
termination and revision. Then any fre- 
quency stated in cycles per essen would 
referred to the 
atomic standard, while frequencies stated 


be understood to be 


in cycles per second would be understood 
to be referred to the astronomical sec- 
ond. The distinction between the atomi 
unit of time and the astronomical unit 
of time is all the more necessary because 
both will remain in use for an indefinitely 
long time 


Consequences of Adopting 


an Atomic Unit of Time 


[wo important consequences would 
result from the adoption of an atomic 
unit of time that is to be used concur- 
rently with the astronomical! second. The 
first arises from the fact that the atomic 
unit of time is not independent of the 
atomic unit of length in the sense in 
which the meter is independent of the 
second. Wavelengths and frequencies are 
connected by a definite physical relation- 
ship: the product of the two is the veloc- 


ity of ligt 


t. Thus, if the velocity of light 
were known with sufficient precision, a 
wavelength could be deduced from a fre- 
quency, and vice versa. In fact, the veloc- 
ity of light (in terms of the astronomical 
second) is uncertain by a part in 104 

recent determinations that have stated 
05 should not 
be taken at their face value until the 


in 3 


probable errors O 


discrepancy with earlier determinations 
is explained), and so this procedure can- 
not be used. But it would appear that 
the frequency of the cesium atom (in 
might 
be combined with the wavelength (in 


terms of the astronomical second 
terms of the meter) so as to obtain an 
improved value for the velocity of light. 

In discussing this matter, the greatest 
care is necessary in order to avoid circu- 
lar reasoning. Let us assume that an 
atomic unit of time has been adopted, 
together with the atomic unit of length, 
and let us ask ourselves, In what sense, if 
any, is the product of a wavelength and 
a frequency, expressed in these units, to 
be regarded as the velocity of light. The 
answer is that such a product of numbers 
is not the value of the velocity of light, 
and in fact has no physical significance 
whatever; it is merely a number that was 
determined in advance when the atomic 
units of time and length were adopted. 
Thus, to say that the velocity of light is 
sO many meters per second is to express 





an experimental result, but to say that 
the velocity of light is so many angstroms 
per essen (using the words in the sense 
I have suggested) is a tautology. 

It is well known that the constancy of 
the velocity of light is a fundamental 
postulate of general relativity. What, 
then, becomes of general relativity if 
atomic time should turn out to be acceler- 
ated with respect to astronomical time: 
No doubt we shall hear it said that gen- 
eral relativity has been refuted, but that 
will not necessarily be the case. Theré 


are three valid ways « 


f expressing the 
velocity of light: in meters per second, 
in meters per essen, and in angstroms pet 


second; all three are the expressions 


experimental results. The questions will 
be: (i) In which of the three modes of 
expression is the velocity of light vai 
Which of the three is re 


ferred to in the 


able? and (ii 
postulate of gene} 
relativity 

The second consequence of the adop- 
tion of an atomic unit of time arises from 
the fact that the 


natural standard of frequency, and 


atom, while being 
this respect mu superior to arbitrary 


standards such quartz crystals, whicl 
have to be continually compared witl 

natural standard, cannot be made to cor 
trol a natural clock. In other words, ther« 
is no property itomic vibrations th 
can be used stablish an epoch, as 

done by the passage of a star over the 
meridian of Greenwich. It is true that 
atomic clocks can be built and that they 
will be very useful as secondary stand 
ards of time, but it will not be possible to 
adopt them as fundamental standards 
They will not run indefinitely, but w 
stop occasionally because of failures 
electric power orf one sort OF another 
When they are started again, it will not 
be possible to ascertain the amount of 
time lost except by comparing them with 
other clocks that have continued running 
in the meantime. The only way of com- 
paring clocks at some distance from ons 
another is by means of radio time signals 
which have variable velocities of trans 


mission. Thus, after the adoption of an 
atomic standard of frequency, two units 
of time will be in use, one for frequen- 
cies and the other for measuring time 


itself. 


Measure of Performance Q 


There is a quantity Q that I venture 
to mention here only because it has occa- 
and more often mis- 
used) as a measure of the excellence of 


sionally been used 


clocks. Among the more important legit- 
imate applications of Q is the measure of 
electronic 
circuits, In this application, Q is a meas- 


the performance of resonant 


ure of the sharpness of tuning—the 
sharper the tuning the higher the Q. Here 
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Q is equal to the ratio of the resonant 
frequency to the bandwidth between the 
frequencies on opposite sides of resonance 
where the response of the circuit differs 
by 3 decibels from that at resonance. 
Quartz-crystal clocks employ an elec- 
circuit that is tuned to the fre- 
quency of the crystal. Evidently, the 
higher the Q of such a clock, the more 
accurately the clock will count the vibra- 


tron 


tions of the crystal. With the techniques 
employed for atomic standards, the vari- 
ation of response with frequency is simi- 


lar to that of a resonant circuit, and so 
it has been found convenient to defin¢ 


he ratio of the frequency of maximum 
response to the 3-decibel bandwidth as an 
equivalent Q, which effectively measures 
one characteristic of such a standard. 
Now there is another quantity 5, which 
is the symbol for logarithmic decrement, 
that is of importance in connection with 
damped oscillations such as spark dis- 
amount of 
damping and is equal to the natural 


charges. It measures the 
logarithm of the ratio of the amplitudes 
of two consecutive oscillations. It turns 
yut that for a transient discharge through 
a resonant circuit, Q =2/6, x being the 
familiar constant 3.14159. This relation 
makes it possible to measure the damp- 
ing by Q as well as by 4, a large Q cor- 
responding to a small 6. 

Having applied Q. to damped electric 
oscillations as a measure of the damping, 
it was only a step to apply it by analogy 
to measure the damping of any damped 
oscillation whatever, such as the vibra- 
tions of a tuning fork or of a pendulum. 
It has been asserted, as proof of the 
superiority of atomic standards over pen- 
dulum clocks and quartz clocks, that the 
latter have a Q of only 10°, while the Q 
rf tl 


figures between 107 and 10'® being cited 


e former is much larger, various 
Of these figures, 10'* is the Q ap- 
proached in molecular transitions, while 
107 is a value that may reasonably be 
expected to be attained in practical ap- 
T hese 


comparisons produced considerable con- 


plications. entirely misleading 
fusion because the fact is that Q has 
about as much to do with the perform- 
ance of a clock as the size of the battery 
has t 


» do with the performance of an 
automobile; a certain size for either is a 
necessary, but not a sufficient, condition 

There are two principal reasons why 
Q is not useful as a measure of the per- 
formance of clocks. The first is that in 
clocks the natural damping of the pen- 
dulum or quartz crystal is counteracted 
by applying power in such a way as 
to maintain the oscillations at a nearly 


constant amplitude. Thus Q has a mean- 
ingful value only during the interval be- 
tween successive applications of power, 
which may be made as often as we please 
The way in which the power is applied is 
the most important single factor in de- 
termining the performance of a pendu- 
lum clock. The second reason is that the 
amplitude of the oscillations has nothing 


to do with the precision of a clock, pro- 


vided that the changes in amplitude do 
not affect the frequency, or that they do 
affect it in a determinate manner. The 
clock that is provided by the rotation of 
the earth, for example, is supposed to be 
retarded by tidal friction, the correspond- 
ing value of Q being about 10**, and the 
frequency changing by | in 5.3 x 10° pet 
year. This retardation, provided that it 
is known and allowed for, does not de- 
tract from the excellence of the clock in 
the slightest degree. It is rather the ir- 
regular unpredictable changes of fre- 
quency that have led to the redefinition 
of the second in terms of the tropical 
vear. 

All that can properly be said of Q in 
connection with standards of time and 
frequency, and of the size of batteries in 
automobiles, is that they should not be 
so small that they constitute an effective 


limitation on performance 


Carbon Clock 


For completenesss, it may be desir- 
able to mention an entirely different sort 
of measure of time from any discussed 
thus far: the measure that is furrtished by 
the radioactive decay of isotopes of vari- 
ous elements. In recent years, an isotope 
of carbon has been extensively used for 
the purpose, the proportion of the iso- 
tope present at any time being a measur 
of the time elapsed since the carbon was 
deposited. The principal use of this meas- 
ure of time has been for dating fossils 
and geologic deposits. It is worth noting 
that the carbon isotope is in fact a clock, 
according to the definition stated earlier 
The recurring phenomenon that is 
counted is the decay of an atom of the 
isotope. It is true that the decayed atoms 
can be counted only statistically and not 
individually, but this is not a drawback 
in principle, although it does severely 
limit the precision; if a technique could 
be developed for counting the individual 
transformations as they occur, the clock 
might become quite precise. The carbon 
is also a natural clock; the epoch it estab- 
lishes is the epoc h at which the carbon 


was deposited. It is not, however, suit- 


able as a fundamental standard because 
it is not unique; there are as many dif- 
ferent epochs as there are deposits 


Requirements for a Standard of Time 


We may now reformulate the require- 
ments for a satisfactory standard of time. 
We have seen that in fact there is no re- 
quirement for the invariability that was 
mentioned earlier because there is no 
way of determining whether a measure 
of time is invariable or not. For invaria- 
bility we may substitute the requirement 
that, of two satisfactory standards, the 
acceleration of one on the other must be 
constant (or zero). Thus, a satisfactory 
standard of time must be continuous, 
must be accessible, must have a constant 
acceleration on other satisfactory meas- 
ures, must be based on a unit that is 
neither too long nor too short, and must 
establish a unique epoch. Of two satis- 
factory standards of time having a mutual 
acceleration, the one to be regarded as 
fundamental is the one that leads to no 
contradiction between observations and 
physical theories. If it should turn out, 
for example, that the measure of atomic 
time is consistent with quantum mechan- 
ics while the measure of astronomical 
time is consistent with general relativity, 
one being accelerated on the other, then 
it will be the worse for at least one of 
the theories; it will be necessary to re- 
move the contradiction in the theories 
before it can be decided which of the 
two measures, if either, is the fundamen- 
tal on 

The requirements for a satisfactory 
standard of frequency and for a funda- 
mental standard are the same as those 
for a standard of time, except that a 
standard of frequency need not establish 
a unique epoch. The requirement for 
continuity may also be somewhat re- 
laxed; a standard of frequency need be 
continuous only over any time interval 


that it is required to measure 
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Fractionation of Oxygen 


Isotopes during Respiration 


George A. Lane and Malcolm Dole 


The stable isotopes of oxygen have 
been separated by a number of physical 
processes such as thermal diffusion and 
distillation. In addition to the physical 
methods of separation, the oxygen iso- 
topes (/) are known to fractionate in 
the following types of chemical reac- 
tions: (i) equilibrium isotopic exchange 
reactions such as those between carbon- 
ate ions and water or carbon dioxide 
gas and water, (ii) decomposition reac- 
tions such as the decomposition of hy- 
drogen peroxide (2) or the decomposi- 
tion of ammonium nitrate (3), and (iii) 
oxidation reactions such as the forma- 
tion of oxide films on metals (4). 

Isotopic fractionation of oxygen in 
living systems was investigated for the 
photosynthesis reaction by Dole and 
Jenks (5), who found that the liberated 
oxygen had the isotopic composition cal- 
culated for isotopic exchange equilibrium 
between oxygen and liquid water. Be- 
cause the equilibrium constant for this 
reaction, as calculated by Urey (6), is 
very close to unity, photosynthetic oxy- 
gen has an isotopic composition close to 
that of the oxygen in water with defi- 
nitely less O18, speaking relatively, than 
the oxygen already present in the atmos- 
phere (17). Dole, Hawkings, and Barker 

7) found only a very small fractionation 
factor, about 1.003, for the consumption 
of oxygen in bacterial respiration, but 
Rakestraw, Rudd, and Dole (8) dis- 
covered that sea life consumed the O18 
isotope in the oxygen of air dissolved in 
the ocean at a slightly more rapid rate 
than the O'* isotope, the fractionation 
factor being 1.009 (9). 

Barker (10) and Rabinowitch (//) 
suggested independently that the cause 
of the Dole effect (12), which is the 
greater ratio of O18/O"® in atmospheric 
oxygen than in the oxygen of water, 
might be the result of fractionation 
during the back thermal reaction in the 
oxygen cycle, or in other words in the 
respiration of oxygen. Barker 7) 
thought that the bacteria living in the soil 
would be mainly responsible. 


Dr. Lane, who received his Ph.D. degree from 
Northwestern University last June, is now a re- 
search chemist at Dow Chemical Company, Mid- 
land, Mich. Dr. Dole is professor of chemistry at 
Northwestern University. 
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To calculate the fractionation factor 
for the relatively greater consumption of 
O** as compared with O* by respiration 
required to substantiate the back thermal 
reaction theory of the Dole effect, it is 
necessary to know the average O18 con- 
tent of photosynthetic oxygen, fresh 
water, and ocean water and to make an 
estimate of the relative contribution of 
photosynthesis from fresh and ocean 
waters. From the: estimates given by 
Rabinowitch (//], p. 7), we have as- 
sumed that 85 percent of photosynthesis 
occurs in the oceans and 15 percent in 
fresh water. Using the percentage of O7* 
values given in Table 1, we can calculate 
that photosynthetic oxygen contains on 
the average 0.2003 percent of O78. The 
ratio of the percentage of O'* in atmos- 
pheric oxygen to that in photosynthetic 
oxygen, 0.2039/0.2003, gives what we 
might call the oxygen isotope 16 produc- 
tion factor, or 1.018. For a steady-state 
condition, this must also equal the frac- 
tionation factor during respiration. It 
was the purpose of the research described 
here to study oxygen isotope fractiona- 
tion factors during the respiration of typi- 
cal biological systems and to test the 
back thermal reaction theory of the Dole 
effect. We felt that the earlier work of 
Dole, Hawkings, and Barker (7) needed 
to be repeated, using different biological 
systems and more accurate isotope abun- 
dance measuring equipment. 


Plan of the Experiment 


Using an apparatus similar to that de- 
scribed by allowed 
various organisms to grow in air with the 
carbon dioxide removed by absorption in 
KOH solution and with the respired 
oxygen being continually replaced by 
pure oxygen from a Saran balloon. After 
a length of time, the oxygen of the air 


Brown (13), we 


in the flask containing the organism was 
analyzed for its percentage of oxygen 
and for the percentage of O18 in the oxy- 
gen. The mass spectrometer used for 
these measurements has already been 
described (9 

Let a fractionation factor a be defined 
as the ratio of the percentage of O78 in 
the oxygen of the air in contact with the 





organism to the percentage of O'$ in the 
oxygen being consumed by the organism 
at any moment: 


a= y/yr (1) 


where y is the percentage of O71 in the 
air of the flask at any selected time and 
y, is the percentage of O18 in the oxygen 
being consumed by respiration at that 
same selected moment. This definition 
of a makes «@ greater than unity if O7* 
is consumed at a relatively more rapid 
rate than O18. The differential material 
balance equation for the O1* isotope on 
respiration of dn moles of oxygen then 
becomes 


no(y + dj No) 


yrdn+xdn (2) 


where n,, is the initial number of moles 
of oxygen in the respiration chamber 
should be constant throughout the ex- 
periment) and x, is the percentage of 
©'8 in the oxygen entering the respira- 


tion chamber from the Saran balloon. 


Eliminating y, by means of Eq. 1 and in- 
tegrating, we obtain 
n a 
y — Yoe . 
a 5) 
x Xo€ 


where m equals n/no, the ratio of oxy- 
gen consumed to the amount of oxygen 
initially in the respiration flask. Inas- 
much as @ is close to unity, a can be 
calculated from Eq. 3, first assuming @ 
in the exponential terms to be equal to 
y/x,. The calculation can then be re- 
peated using the new value of «. Or, if 
the organism respires enough so that m 
is 3 or 4, the exponential terms become 
insignificant and a is then equal to y/x 
If an excess of pure oxygen leaks into the 
flask, the analysis of the air will indicate 
such an effect and a correction to the 
data can be readily applied. 

\ special apparatus was used for the 
Homo sapiens experiment in which the 
human being under observation breathed 
through one tube from a reservoir of 
air whose oxygen supply was continually 
replenished, and breathed out through 
another tube. His exhaled breath passed 
first through a large KOH tube, then 
through a sampling flask before it was 
rebreathed. Two rubber balloons at- 


lable 1 


from various sources 


Oxygen-18 content of oxygen 


ae Refer- 
Source (% ) ence 
Air 0.2039 (16 
Fresh water 0.1981 (17,18 
Ocean water 0.1995 18 
Photosynthetic oxygen 
from fresh water 0.1991 5 
Photosynthetic oxygen 
from ocean water 0.2005 (5) 


Average photosyn- 


thetic oxygen 0.2003 
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tached to the KOH reservoir enabled 
the gas volume of the system to expand 
and contract with each breathing cycle 
and permitted quick estimates to be 
made of the amount of additional oxy- 
gen required. 


Results and Conclusions 


Figure 1 illustrates the data that are 
also collected in Table 2, where the order 
of agreement between successive experi- 
ments can be seen. The dotted vertical 
line of Fig. 1 represents the fractionation 
factor required to account quantitatively 
for the Dole effect. If we assume that 
the consumption of oxygen is entirely by 
respiration with allocation to various or- 
ganisms according to the schedule, 
percent to bacteria, 10 percent to other 
fungi (5 percent to molds and 5 percent 
to mushrooms), and 15 percent to higher 
plants 
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leaves and roots), a composite a 
equal to 1.016 is calculated. This division 
of the respired oxygen among the various 
species has no quantitative basis; how- 
ever, if the allocation is changed to 50 
percent bacteria, 10 percent molds, 10 
percent mushrooms, 15 percent leaves, 
and 15 percent vegetables, the composite 
« is scarcely changed; it is 1.017. The 
forest litter experiments were performed 
on material (leaves, sod, and so forth 

that was collected during October when 
biological activity was declining; never- 
theless, the fractionation factors obtained 


were close to the average values esti- 
mated. Within the limit of uncertainties 
of the calculations and of the experi- 
mental results, the composite fracticiia- 
tion factors are in good agreement with 
the value of a equal to 1.018 that is re- 
quired to explain the Dole effect. 

It is interesting to note that a for the 
fiddler crab, 1.010,, a marine animal, 
agrees well with the value 1.009 found 
for a by Dole, Lane, Rudd, and Zaukelies 
(9) in the consumption of oxygen by 
marine organisms living in the ocean 

There was a considerable fluctuation 
in the results for the bacterial experi- 
ments for reasons unknown to us. 


Oxygen Isotope Cycle 


Similar to an oxygen cycle in nature, 
we can now write down an oxygen iso- 
tope cycle as follows: 


Photosynthesis 
greater O” yield 


Land 
and Atmosphere 
Oceans 
~ J 


Jf 
4 “ 
greater O” consumption 


Respiration 


Photosynthesis yields oxygen containing 
a higher O'*/O"® ratio than the oxygen 
of the atmosphere, while respiration con- 
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Fig. 1. Oxygen isotope fractionation factors for various biological systems. 


6 APRIL 1956 


Table 2. Oxygen isotope fractionation fac- 
tors during respiration. The average frac- 
tionation factor for all vegetables was 
1.009 ; for all bacteria 1.015. 


Fractionation 


Organism factor 
Expt. Av 
Homo sapiens 1.015 1.018 
1.019 
1.019 
Spinach leaves 1.029 1.025 
1.024 
1.023 
Crab (Uca pugilator 1.011 1.010 
1.011 
1.009 
1.011 
Frog (Acris crepitans 1.006 1.007 
1.009 
Carrot 1.010 
1.008 
Potato 1.009 
Mushrooms ( A gari- 
cus campestris 1.025 1.023 
1.023 
1.022 
Molds ( Penicilliun 1.019 1.018 
1.018 
1.017 
Bacteria ( Aero- 
bacter aerogenes 1.012 
1.029 
Bacteria (Achromo- 
bacter fischeri 1.008 
1.013 
1.017 
1.021 
1.008 
Forest litter (upland 
oak and hickory 
forest 1 014 
Forest litter (subclimax 
oak and maple flood- 
plain forest 1.016 


sumes oxygen containing a higher 
©O'*/O'* ratio than the oxygen of the 
atmosphere and the same ratio as that 
of photosynthetic oxygen, thus leading 
to the nonequilibrium steady-state value 
of the O'*/O"* ratio in the atmosphere 
In other words, the O**/O" ratio of 
atmospheric oxygen has risen to a point 
such that the ratios for photosynthetic 


oxygen delivered to the atmosphere and 


the oxygen extracted from the atmos- 
phere by respiration are equal (/4, 15 
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R. C. Osburn, 


Connoisseur of Living 


When I first met Raymond C. Osburn 
in 1936, he was 64 years old and chair- 
man of the department of zoology and 
entomology at Ohio State University. I 
came to him as a new member of the 
staff on the entomological side of his de- 
partment. A tall, slim gentleman with 
the lines of his face emphasizing his 
happy nature, he received me graciously 
in his office. Looking at me through his 
horn-rimmed glasses with a_ lighted 
stogie in his hand, he talked easily about 
the department and his own interests. Hi 
was thoroughly at home in this book- 
filled, specimen-cluttered room, which 
contained a work table, a roll-top desk, 
and a highboy desk, at which he some 
times stood to do his work. 

Osburn had worked in that room sine: 
1917 and in the opinion of some mem- 
bers of his staff had become too com 
fortable there to exert himself competi- 
tively for the benefit of his department 
I believe, however, that he was too gentle 
and honest and too absorbed in his pro- 
fessional work to apply pressure or to 
indulge in campus politics to obtain what 
was needed. He tacitly encouraged the 
senior members of his staff to help them- 
selves, if they could; and they did. He 
was not without accomplishment, how- 
ever, in the expansion of facilities for 
zoological research and teaching at 
O.S.U., for it was generally acknowl- 
edged that he was responsible for the 


Everyone who enjoys thinks that the principal thing to the tree is the fruit, but in 


establishment of the Franz Theodore 
Stone Laboratory at Put-in-Bay, Ohio, 
through the generosity of Julius F. Stone 

The only instrument I remember in 
Osburn’s office was a binocular dissect- 
ing microscope, for he was essentially a 
direct observer of nature and a natural 
philosopher who did not resort to ex- 
perimentation and instrumentation—an 
old-fashioned naturalist. 

Osburn’s broad professional interests 
are indicated by his membership in 22 
societies, national and local; by the 
places in which he chose to spend his 
summers, usually hydrobiological | sta- 
tions; and by his numerous publications 
of amazing variety. He worked on Bryo- 
zoa, oysters, fish, dragonflies, and two- 
winged flies, particularly the beneficial 
flies of the family Syrphidae. He pro- 
moted the care and use of natural re- 
sources in Ohio, gave generous service 
to Biological Abstracts, and held offic 
in many of his societies. Although no 
scientific law or well-known hypothesis 
is associated with his name, he added to 
zoological knowledge all along the line, 
and his advice and help were in demand 
in the aquatic side of his work. 

Surprisingly, Osburn’s most compre- 
hensive and important work was done 
after his retirement at age 70 in 1942. 
Then he was called to Southern Cali- 
fornia to study the collections of Bryozoa 
made by the Hancock Foundation ex- 
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knowledgment is gratefully given. We are in- 


4. Brown, Jr., Orlando Park, 


Hastings of the biology department 
of Northwestern University for helpful advice 
and biological materials 

O. Nier, Phys. Rev. 77, 789 (1950 

W. Dansgaard, Geochim. et Cosmochim. Acta 


S. Epstein and T. Mayeda ibid. 4, 213 (1953 ‘ 


peditions in Pacific waters from Alaska 
to Peru. He described and directed the 


illustration 


many new species and 


produced three volumes on the taxonomy 


and distribution of these marine organ- 


isms. No one was more surprised than 


Osburn when, in recognition of the ex- 


cellence of his work as represented by 


the first 


volume, he was named to re 


ceive the Daniel Giraud Elliot medal of 


the National 


Academy of Sciences for 


1950. I was present in the auditorium 


of the National Academy on the evening 


of 26 April 


154 when Alexander Wet- 


more presented Osburn to the audience, 


and the award was conferred upon him 


by Detlev W. Bronk. At 82 he stood as 


straight 


gracefully 


responded as easily and 


ever. Then he and Mrs 


Osburn departed for a visit to one of 


their favorite regions, the Great Smokies 


What an inspiration to young biologists 


was this grand climax to Osburn’s scien 


tific career! He died on 6 August 1955 


a 


To me Osburn was more important as 


of living than as an im- 


personal scientist. He loved literature 


and was noted among his students and 


friends 


his ability to read poetry 


aloud. I once requested him to read Tan 


O’Shanter 
knew it by 


a Hallowe’en party he 


heart and declaimed it witl 


relish in his rolling bass voice. He was 


noted 


for his skill in composing 


light verse for any occasion. It sparkled 


with his quips and always had the light 
touch without barbs 


Thanks to modern electronics, Osburn 


seemed to be with us on the morning of 


29 November 


1955 in Cincinnati when 


Ohio State University alumni of his de 


partment assembled at breakfast in his 


memory. A recent tape-recording of his 


, 
recitation of some of his most humorous 
verse was heard, and in our imagination 
we saw again that tall, gallant figure, 
‘ 


stogie alight, 


eyes twinkling, head mo- 


bile, performing as of old. 


FRANK L. CAMPBELI 


Division of Biology and Agriculture, 
National Academy of Sciences 


National Rese 
Washington 


arch Council 
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of fact the principal thing to it is the seed. Herein lies the difference between them that 


create and them that enjoy. 


Frreprich WILHELM Nietzscue, Maxims. 
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News 


Southern Hemisphere Observatory 


Although that part of the sky south of 
declination — 20‘ 


the north celestial pole 


more than 110° from 
comprises only 
yne-third of the total area of the celestial 
sphere, this region, nevertheless, is one of 
crucial to the 
Within 


enter of our galaxy, most of the inner 


importance astronomer. 


this region may be found the 


+ 


spiral arms, most of the globular clusters 


including the three brightest, the great 
majority of the known cepheid variables, 
st section of the Milky Way, and 
our two nearest extragalactic neighbors, 
the Magellanic Clouds. These critical ob 


jects are either invisible or at too low an 


the riche 


altitude for effective observations to be 
possible with the comparatively numer- 


uus and more powerful telescopes in 
the Northern Hemisphere. Astronomers 
have long been accustomed to seeing 
diagrams connected with Milky Way re- 
search in which data for a third of the 
galactic circle were nonexistent; it is this 
sort of thing that has been described as 
flying with one wing.” 

Northern galaxies such as the great 
nebula in Andromeda, for example, have 
made it possible for California astrono- 
mers not only to formulate the observa- 
tional criteria necessary to establish the 
distance scale to the outer regions of the 
bservable universe but also to come up 
with such fertile suggestions as the exist- 
ence of two stellar population groups. 
The Magellanic Clouds, however, are at 
a tenth the distance of the Andromeda 
nebula; therefore stars in the two Mag- 
ellanic Clouds appear to be 100 times 
brighter than stars of comparable can- 
dlepower in the Andromeda nebula. The 
spectra of the brightest, supergiant Mag- 
ellanic Cloud stars could be studied in 
great detail, and much fainter stars, sim- 
ilar to our sun, could be studied by di- 
rect photography, if only appropriate 
telescopic power were available in the 
Southern Hemisphere. 

Basic observational data—so necessary 
to an understanding of the sidereal uni- 
verse—lag in some fields or are nonexist- 
ent in others in the Southern Hemisphere. 
For example, the number of known 
radial velocities north of + 20° is 3 times 
as great as for the stars south of — 20° 


Furthermore, there is no counterpart of 
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the Lick 
Palomar 48-inch Schmidt surveys in the 
Southern Hemisphe re, 


20-inch astrographic or the 


although there is 
no question that southern surveys with 
similar instruments would yield a rich 
and profitable harvest. Both the 200-inch 
reflector and the Schmidt at 
have been used to make de- 
observations concerning the iden 


of the 


18-inch 
Palomar 
CiSive 

7 ; 
tity and nature newly discovered 


strongest radio sources. The new and 


somewhat spectacular science of radio 
astronomy not only does not make such 
telescopes obsolete; it asks questions that 
can be answered—if at all—only by the 
best and largest optical telescopes pres 
ently available only in the Northern 
Hemisphers 

Ihe news from below the equator is 
good, however, and promises that this 
observational unbalance will be allev 
ated, in part at least, in the near future 


4 74-inch reflector is 
final testing at the 


going through its 
Commonwealth Ob 
servatory, Canberra 

the 74-inch Radcliff 


toria, South 


Australia, and joins 
reflector at Pre 
Africa, as the largest tele 
scope in operation in the Southern Hemi 
sphere. The Union Observatory also has 
plans for a 74-inch reflector and has al 
ready moved some of its observing equip 
where the in- 


dustrial smoke, haze, and city lights have 


ment from Johannesburg, 


become an increasingly serious problem, 
to a new site on the high veld near 
Hartebeestpoort Dam 20 miles west of 
Pretoria. 

The Royal Cape Observatory, located 
3} miles from the center of Cape Town, 
10-inch reflector 
years, which will cost $210,000 and will 


is acquiring a in 3Y, 
be located away from the city. This will 
be the first new major piece of equip 
ment in more than 50 years for this ob- 
servatory, which was founded by the 
British Admiralty in the 1820's. The 
Royal Cape Observatory has had a long 
and active history in the field of stellar 
astrometry and in more recent years has 
pioneered in the increasingly important 
field of precision stellar photometry 

The Boyden station at Harvard Kopj 
near Bloemfontein, Orange Free State, 
has recently come under the joint con- 
trol of Har- 
Armagh Observatory, 


Dunsink 


six observatori¢s—namely, 
vard Observatory; 


North Ireland; Observatory, 


Eire; Hamburg Observatory, West Ger- 
many; Stockholm Observatory, Sweden; 
and Uccle Observatory, Belgium. The 
two main telescopes at Harvard Kopj« 
are the 60-inch Rockefeller reflector and 
the 32-inch E ker-Schmidt telescope. The 
site is undoubtedly a good one, free of 
city smoke and lights, with winter ob- 
serving conditions especially fine 
Despite all this evidence of southern 
hemispheric activity, none of the afore 
mentioned te lescopes matches the power 
of the three California reflectors, the 
200-inch Hale telescope at Palomar, th 
120-inch at Lick, and the 100-inch Mount 
Wilson reflector. Provisional plans have 
Joint 


which 


been announced, however, for a 
European Southern Observatory, 
120-inch reflector, a 48 
inch Schmidt telescope like that on Palo 


mar, and possibly a meridian circl 


will include a 


Such 


an observatory would have three main 


functions i) to help fill in the exten 
sive gaps in our basic observational data 


first class obse rving ta 


li) to provid 


cilities for experienced astronomers who 
live in poor climates and who lack 
proper equipment; (ill) to take fuller 
advantage of the most unusual observing 
opportunities provided by the southern 
third of the sky. The observatory would 
cost $4.5 million, and the following six 
ountries have taken part in the prelim 
nary discussions: Belgium, Fran Gre 


Britain, Holland, Sweden and West Get 
An expedition of four Europe 

in South Africa in 
vestigating sites on the high veld and in 
the Karroo 


testing is necessary for such a large tel 


many 


astronomers 1s now 


Extensive and lengthy sit 


scope, which becomes ineffective at times 
of poor seeing The telescope should bi 
located far from a population center in 


both 


parent a large part of the tims 


and trans 
\ simi 


program, sponsored by 


an atmosphere stable 
lar site-testing 
the National Science Foundation 


studying possible sites in the southwestern 


s now 


United States in connection with the pr 
posed new National Astronomical Ob 
servatory 

Joun B. Irwin 
Goethe / nh Observatory. 


Ind ana Ln ersity sloominet 


Need for Patent Examiners 


American industry is facing long de 


lays in obtaining patent coverage for 


products and processes that are other 
wise ready for the market, according to 
reports made at a recent meeting of the 


New York Patent Law 


which was addressed by the Commis 


Association 


sioner of Patents 

These delays stem from the great in 
crease in the number of patent applica 
tions filed during the past few years 


The flood of inventions has stretched 








the average prosec ution time per patent 
to 34% years. 

The association points out that the 
patent examiner thus holds a key posi- 
tion in the advancement of American 
technology and that the only way to re- 
duce these delays and clear the way for 
marketing the new products and pro- 
cesses is to employ new patent examiners 
to pass on the backlog of applications 
that have piled up in almost every tech- 
nical field. 

Steps have already been taken in this 
direction, and approximately 100 new 
patent examiners have been added to 
the examining staff since last June. It is 
understood that the Patent Office wants 
300 new patent examiners in 1956; 125 
in the first quarter, 25 in the second 
quarter, and 75 in each of the last two 
quarters. There are immediate openings 
for engineers and scientists who can ac- 
cept appointments in Washington now. 

Patent examiners pass on applications 
for patents in a wide range of technical 
fields to determine whether they are 
novel and whether invention is involved. 
This calls for a study of the issued pat- 
ents and the related scientific literature. 
The association points out that the tech- 
nical graduates who apply will find the 
job both interesting and stimulating and 
one that keeps them in close touch with 
the latest technical developments. The 
job offers opportunities for rapid ad- 
vancement within the Patent Office. 
Washington also offers unusual oppor- 
tunities to carry on graduate studies at 
the same time. 

Salaries for examiners start at $4345 
a year, and it is possible to reach a salary 
of $7570 in 5% years, with salaries in 
excess of $13,000 available. The Patent 
Office also offers vacations and sick leave 
and pension benefits. 

Engineers and scientists who hold a 
college degree in engineering or applied 
science, or a degree with a major in 
chemistry or physics, or with certain 
combined credits in these fields, are eligi- 
ble for appointment as patent examiners, 
without examination, upon application 
to the Commissioner of Patents in Wash- 
ington, D.C. 

Henry E. SHarpt 
New York Patent Law Association 


General Principles of Cooperation 
on Biological Abstracting 


At their annual meeting on 18 Feb 
1956, the trustees of Biological Abstracts 
formulated and adopted the following 
general principles to guide their future 
course in matters of cooperation on bio- 
logical abstracting. 

Recent studies of the literature of biol- 
ogy and its coverage by abstracting serv- 
ices make it very evident that there is 
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an urgent need for a wider and more 
efficient coverage of the world’s biologi- 
cal literature. In an effort to provide 
biologists with a truly comprehensive 
abstract coverage of biology, the trustees 
of Biological Abstracts have adopted the 
following general principles of coopera- 
tion on biological abstracting as the basis 
on which they are prepared to cooperate 
with any and all abstracting and index- 
ing services. 

1) Introduction: (i) There is great 
need for more efficient abstract coverage 
ii) Cer- 
tain areas of the literature of biology are 


of world biological literature. 


well covered, but others are relatively 
Conservation of the 
time and efforts of biologists makes it 


untouched. (iii 


imperative to devise ways to avoid dupli- 
cation in abstracting services. (iv) An 
abstract is considered to be a greatly 
condensed version of an original research 
paper. 

2) Parties to any agreement: (i) Bio- 
logical Abstracts, Inc., would welcome 
the opportunity to negotiate specific bi- 
lateral agreements with any abstracting 
service under the broad terms of this in- 
strument. (ii) These principles are so 
phrased that any abstracting service or 
association of scientists may cooperate. 
iii) Indexing services are also invited 
to cooperate 
3) Clear indication of areas of cor 
coverage by a cooperating service: (i) A 
hard core of journals which a cooperat- 
ing service proposes to abstract as com- 
pletely as possible should be made known 
in advance. (ii) Duplication of the ab- 
stracting of core journals should be 
avoided by each service, when possible. 
ili) ‘Service in a given country should 
give first consideration to adequate cov- 
erage of the major journals of its own 
country. Ease of access, speed of getting 
journal to abstractor, page proof, and 
language are factors that determine jour- 
nal coverage. (iv) Services with limited 
subject interests could also participate 
by indicating the journals they would 
cover completely. 

+) Selective abstracting: (i) To pro- 
vide broad coverage, a cooperating serv- 
ice may, in addition to its core coverage, 
publish abstracts selected with reference 
to subject matter as well as geographic 
Selec- 
tive abstracting may be done by staff 


and linguistic representation. (ii 


and/or voluntary abstractors. (iii) Se- 
lective abstracting may also be accom- 
plished by use of abstracts prepared by 
other services and reprinted under bi- 
lateral agreements. 

5) Permission to use abstracts of other 
By mutual agreement one 
service may use the abstracts prepared 
and published by another service, pro- 
vided that credit for the source is given 
with each abstract. (ii) Percentage or 
number of abstracts so used would be 


Services: l 


specified in the agreement in order to in- 
sure that each service would be a sub- 
stantial producer of new abstracts. (iii 
Initially the percentage of abstracts used 
under reprint privileges should be a rela- 
tively small portion of the abstracts pre- 
pared by a cooperating service in order 
to protect the small specialized service 
Selective 
reprinting would permit a cooperating 


from unfair competition. (iv 


service to include or exclude abstracts 
according to its own standards. 

6) Promotion of wider international 
cooperation: (i) Greater international 
cooperation should be sought through 
appropriate international organizations. 
ii) Wide publicity should be given to 
the availability of cooperation under 
the foregoing terms. (iii) The ICSU 
International 


Council of Scientific 


Unions) Abstracting Board, which is 
promoting successful international coop- 
eration in physics abstracting and is be- 
ginning to expand its services to chem- 
istry, should be encouraged by UNESCO 
United Nations Educational, Scientific, 
and Cultural Organization) to include 
biology in its scope. (iv) Cooperation 
in the abstracting of biology in medicine 
should be stimulated through CIOMS 
Council for International Organizations 
of Medical Sciences) and WHO (World 
Health Organization). (v) Similarly, in 
agriculture the services of FAO (Food 
and Agriculture Organization) should 
be solicited. v1 As opportunities de- 


looking 


further integration of comparable serv- 


velop, negotiations toward 


ices will be explored. 


News Briefs 


#1. B. Carlisle and C. G. Butler have 
Nature, 177, 276 (1956) ] that 
the “queen substance” of honey bees 


reported 


that normally inhibits ovarian develop- 
ment in worker bees would also inhibit 
ovarian development when injected into 
prawns from which the eyestalks had 
been removed. In prawns the sinus 
glands of the eyestalks contain a hor- 
mone that inhibits ovarian development 
When eye- 
stalks are removed from prawns with 


during a part of the year. 


regressed ovaries, the ovaries grow 


rapidly. Thus, the alcohol extract of a 
queen bee has the same inhibitory effect 
as the eyestalk hormone. 

In a 
glands were dispersed in a Potter ho- 


reciprocal experiment, sinus 
mogenizer in 67-pereent sucrose syrup. 
This was added to a pollen-candy mix- 
ture and fed to newly emerged bees; the 
control group was fed a pollen-candy 
gland addi- 
tive. There was a highly significant in- 
hibition of ovarian growth in the experi- 
mental group of bees after 19 days of 
such feeding. 


mixture without any sinu 
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The substances appear to be “the same 
or related compounds, possibly steroids.” 
They are both stable to heat and acids, 
less stable in alkali, and soluble in alco- 
hol and acetone.—G. DvS. 





® A comprehensive 20-year study of the 
seed plants and ferns of the southeastern 
United States is under way at Harvard 
University under the direction of C. E. 
Wood, Jr., of the Arnold Arboretum and 
Reed C. Rollins, director of the Gray 
Herbarium. The massive project, which 
will cover the plants of Alabama, Arkan- 
sas, Florida, Georgia, Louisiana, Missis- 
sippi, North Carolina, South Carolina, 
and Tennessee, has the cooperation of 
botanists in several southern universities. 

The project was first proposed and is 
supported by George R. Cooley, a retired 
Albany, New York, investment banker, 
who has devoted recent years to a study 
of the southern flora. The project also 
has financial support from the National 
Science Foundation. Present knowledge 
of the 1,000-mile-square area is based 
largely on a study made 35 years ago. 

The new work will codify, illustrate, 
and describe the nature and geographi- 
cal distribution of each plant group. Two 
volumes will treat ferns and seed plants 
that are not cultivated; a third volume 
will treat the cultivated plants. The plant 
names will be based on the International 
Code of Botanical Nomenclature. 


®A modified set of equations for his 
generalized theory of relativity, com- 
pleted by Albert Einstein a few months 
before his death, has been published by 
the Princeton University Press as an ap- 
pendix to the fifth edition of Einstein’s 
book, The Meaning of Relatiz ity. Much 
of Einstein’s thought was a search for a 
unified and pure field theory—that is, 
a theorv embracing the laws of electro- 
magnetism and gravitation and exclud- 
ing singularities. In the new edition 
Einstein wrote: “In my opinion, the 
theory presented here is the logically 
simplest relativistic field theory which 
is at-all possible.” However, he immedi- 
ately adds, in effect, that whether the 
equations are more than a formai exer- 
cise is still an open question. 


® The Spanish government has ordered a 
3000-kilowatt research reactor. The re- 
actor, which is to be built by the General 
Electric Company, will use fuel enriched 
to 20-percent in uranium-235. The re- 
actor is of the submerged or swimming 
pool type 


®The Joint Committee on Atomic En- 
ergy has concluded a 2-day seminar in 
executive session on the problem of in- 
demnification against reactor hazard. 
Representatives of the AEC _ joined 
atomic manufacturing, operating, and in- 
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surance interests in an exchange of views 
on the problems of providing adequate 
indemnification for reactor owners and 
manufacturers. Sen. Clinton P. Ander- 
son (D., N.M.) stated that committee 
action with a view to solving any present 
problems would begin soon. 


"The National Park Service has found 
it necessary to reduce the northern elk 
herd in Yellowstone National Park by 
about 7000 head since December 1955. 
Of these, 6500 were killed by hunters and 
park rangers, and 650 were trapped and 
shipped to ranges in New Mexico and 
Montana. The population had reached 
12,000, although the carrying capacity of 
the range is only about 5000. 


Scientists in the News 


WILLIAM R. HAWTHORNE, Je- 
rome Clarke Hunsaker professor of aero- 
nautical engineering at Massachusetts 
Institute of Technology, is giving this 
year’s Minta Martin lecture in aeronauti- 
cal centers throughout the country. The 
lecture series is supported by a special 
gift from the late Glenn L. Martin and, 
together with the professorship, is in 
honor of Hunsaker, a leading figure in 
aviation. The first lecture was given 21 
Mar. at the University of Maryland 
under the auspices of M.LT., the Uni- 
versity of Maryland, and the Washington 
Section of the Institute of Aeronautical 
Science. 


VIRGIL E. GOODWIN has been 
named manager of the Birmingham, 
Ala., branch of Central Scientific Com- 
pany. Goodwin has had 9 years of ex- 
erience in the industrial laboratory sup- 
ply field. 


ARTHUR H. COMPTON, physicist, 
formerly chancellor and now distin- 
guished service professor of ratural phil- 
osophy at Washington University, St 
Louis, is giving a series of five lectures at 
Michigan State University on the follow- 
ing subjects: “Science and human goals,” 
5 Apr.; “Freedom and _interdepend- 
ence,” 17 Apr.; “Economic potential and 
world population,” 1 May; “Tensions 
and obsolescence of war,” 15 May; and 


“How can freedom win?” 29 May. 


G. PONTECORVO, professor of ge- 
netics in the University of Glasgow, has 
taken up residence as visiting professor 
of zoology in Columbia University for 
the spring term. During April he is de- 
livering the Jesup lectures in the depart- 
ment of zoology. The general title of 
the lectures is “Present trends in genetic 
analysis.” The first two lectures were 
given on 3 and 5 Apr. Others will follow 
on 10, 12, 24, and 26 Apr. 


JAMES B. MACELWANE was re- 
cently given the Jackling award of the 
American Institute of Mining Engineers, 
posthumously. He was cited “For his 
outstanc ing work in geophysics, geophysi- 
cal engineering, as a teacher; and for his 
lecture {the Jackling lecture, which he 
was preparing during his final illness), 
‘The earth sciences in the program of 
the International Geophysical Year, 
1957-1958.’ ” 


JAMES J. WARING of the Colorado 
Foundation for Research in Tuberculosis 
will give the first J. Burns Amberson 
lecture on 22 May, during the annual 
meetings of the National Tuberculosis 
Association and the American Trudeau 
Society in New York. The lecture is 
named in honor of Amberson, recently 
retired head of the chest service of Belle- 
vue Hospital, New York, and professor 
of medicine, College of Physicians and 
Surgeons, Columbia University. 


NIKOLAAS TINBERGEN of the 
University of Oxford is Walker-Ames 
professor of zoology for the spring term 
at the University of Washington, Seattle. 
He is presenting a series of lectures and 
conducting field observations on the be- 
havior of some local animals. 


WALTER B. SHELLEY, associate 
professor of dermatology at the Univer- 
sity of Pennsylvania School of Medicine, 
gave the 1956 annual Sigmund Pollitzer 
lecture at New York University Post- 
graduate Medical School. He talked on 
“Recent studies on the physiology and 
biochemistry of itching.” 


Cc. D. W. THORNTON will head the 
activities in atomic energy of the Farns- 
worth of Fort 
Wayne, Ind., a division of International 
Telephone and Telegraph. Thornton 
comes from the Atomic Energy Commis- 


Electronics Company 


sion at Washington, where he was direc- 
tor of the general manager’s office of 
operations analysis and planning 


ROBERT F. INGER, curator of am- 
phibians and reptiles at the Chicago 
Natural History Museum, will spend six 
months in the tropical rain forest of 
North Borneo, where he will collect and 
observe reptiles, amphibians, and fishes 
in an effort to achieve a better under- 
standing of the rain forest environment 
He will also establish a small weather 
station 


VERNON BRYSON has been ap- 
pointed associate director and professor 
of the Institute of Microbiology, Rutgers 
University, effective 1 July. Bryson is 
program director of the Genetic and 
Developmental Biology Section of the 
National Science Foundation. 
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WILLAM A. McCLELLAN, general 
practitioner in Oxford, Ohio, for the 
past 7 years, has joined the staff of the 
University of Tennessee College of Medi- 
cine as assistant director of the depart- 
ment of general practice. 


DAVID C. LEA has been appointed 
research and development manager of 
the Forest Products Division of Olin 
Mathieson Chemical Corporation, West 
Monroe, La. Lea formerly was with Pot- 
latch Forests, Inc., Lewiston, Idaho, 
where he was technical director. 


JOHN M. ERICKSON has been 
named associate professor of chemistry 
at South Dakota State College. 


JEAN-PIERRE CORNAZ will spend 
a year with Stanford Research Institute’s 
chemical engineering section, investigat- 
ing new design techniques for ion-ex- 
change columns. Cornaz formerly was 
scientific assistant with the Swiss Fed- 
eral Institute of Technology at Zurich. 


The Pittsburgh Section of the Ameri- 
can Ceramic Society presented the ninth 
Albert Victor Bleininger award for meri- 
torious achievement in ceramics to AR- 
THUR S. WATTS. Watts, professor 
emeritus, Ohio State University, was 
honored for his long years of service as 
a ceramic educator and his many con- 
tributions in the field of ceramics. 


HERBERT H. KENT, who was for- 
merly chief of the physical medicine and 
rehabilitation department of the Illinois 
Veterans Administration Hospital, has 
been appointed associate professor of 


physical medicine at the University of 
Oklahoma. 


WARREN L. BAKER has been ap- 
pointed chief of the technical industrial 
relations division, a new office of the Air 
Research and Development Headquar- 
ters that has been created to help secure 
scientific and technical contributions 
from organizations that have not pre- 
viously held ARDC contracts. Baker was 
formerly with the Socony Vacuum Oil 
Company, where he headed the aviation 
division. 


Recent Deaths 


EDWARD A. COLMAN, Berkeley, 
Calif.; 45; director of the forest service 
watershed conservation studies in Cali- 
fornia; 20 Mar 

CLAIR E. FOLSOME, Plainfield, 
N.J.; 53; director and professor of ob- 
stetrics and gynecology at New York 
Medical College; former vice president 
and executive director of the Ortho Re- 
search Foundation; 19 Mar. 
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IRENE JOLIOT-CURIE, Paris, 
France; 58; professor of physics at the 
Sorbonne and director of France’s ra- 
dium laboratory; 1935 joint winner with 
her husband of the Nobel Prize in chem- 
istry for the discovery of artificially in- 
duced radioactivity; 17 Mar. 

GEORGE W. MULLINS, Wood- 
stock, Vt.; 75; professor emeritus of 
mathematics at Barnard College; execu- 
tive secretary of the College Entrance 
Examination Board from 1933-46 and 
one of the founders of Educational Test- 
ing Service; 11 Mar. 

WILLIAM H. OVER, Vermillion, 
S.D.; 89; retired director of the museum 
of the University of South Dakota; 20 
Feb. 

GEORGE M. PRICE, Syracuse, N.Y.; 
91; professor emeritus of surgery at Syra 
cuse University; 20 Mar 

GEORGE SARTON, Cambridge, 
Mass.; 71; professor emeritus of the his 
tory of science, at Harvard University; 
founder of Jsis and Osiris; author of 
numerous books and papers on the his 
tory and philosophy of science; vice 
president AAAS Section L in 1935; 22 
Mar 


Education 


® A crant of $10,000 from the Fund for 
the Advancement of Education and the 
loan of equipment for a nominal fee by 
the Hi-Fidelity Center, Inc., Albany, 
N.Y., has made it possible for the Mount 
Pleasant High School in Schenectady to 
begin trying out instruction by use of 
closed-circuit television. The project will 
be expanded to provide for two studio 
classes and four served by television. The 
system permits students in the television 
classes to ask questions of the instructor. 
rhe first experiments were tried with 
advanced algebra and _ trigonometry 
classes; it is planned to extend the in- 
struction to classes in science, French, 
and English. A maximum of 325 volun- 
teer students will participate. 


® The Botanical Society of America will 
sponsor from 2 July to 11 Aug. a Summer 
Institute of Botany at Cornell University 
for 50 teachers from small colleges. The 
teachers will receive tuition, a stipend 
of $300, and, in some cases, allotments 
of $75 for each dependent. 

The purpose of the institute is to give 
teachers the opportunity to learn of re- 
cent developments in their special fields 
of interest and to encourage them to 
start or continue research projects in 
their own departments. The institute is 
financed by a grant of $31,400 from the 
National Science Foundation. Harlan P. 
Banks, head of Cornell’s Botany Depart- 
ment, will direct the staff of twelve 
botanists from twelve universities. 


® The National Science Foundation and 
the Atomic Energy Commission are spon- 
soring a new program in aid of science 
teaching in secondary schools. The pro- 
gram will be administered by the Oak 
Ridge Institute of Nuclear Studies, which 
is owned by 34 southern universities 
Eight or ten high-school teachers will be 
selected to participate; they will spend 
3 months in training at Oak Ridge 
and 9 months traveling to various high 
schools, at each of which they will spend 
a week giving lectures and demonstra- 
tions. Each will be provided with a sta- 
tion wagon and equipment for demon- 
strations in physics and chemistry. 


Grants, Fellowships, and Awards 


® The John and Mary R. Markle Foun- 
dation has announced the appointment 
of 23 scholars in medical science, 

faculty members of medical schools 

the United States and Canada. The fund 
appropriated $690,000 toward the sup- 
port of these doctors and their research, 


to be granted at the rate of $6000 ar 


1 


nually for 5 years to the 23 medi 


schools where they will teach and carry 
on research. 

The scholars were selected from 49 
candidates nominated by deans of med 
cal schools, each of whom presented 
5-year program for advancing the scholar 
in his ar ademi career, The S¢ holars al d 
their fields are Alfred Jay Bollet, 
ternal medicine; Clement E. Brooke, 
pediatrics; Nicholas P. Christy, internal 
Charles F. 
chemistry; Joseph Dancis, pediatrics; 
Vincent C. Diraimonda, internal med 
cine; Merlin D. DuVal, Jr., surgery 
Frederic L. Eldridge, internal medicine; 


medicine: Crampton, _bio- 


Henry A. Harbury, biochemistry; David 
Ir. Karzon, pediatrics and _ virology 
Robert F. Kibler, internal medicine 
David M. Kipnis, internal medicin 
Ernest Knobil, physiology; Robert | 
Merritt. obstetrics and gynecology; Ash 
ton B. Morrison, pathology; Robert | 
Parks, Jr., pharmacology; David M 
Prescott, microscopic anatomy; Henry 
Z Sable, biochemistry; Belding H 
Scribner, internal medicine; Frank ( 
Spencer, surgery; Peter A. Stewart, 
physiology; Judson J. Van Wyk, ped . 


atrics; W. Dean Warren, surgery. 


BS The College Entrance Examination 
Board has invited social scientists who 
are interested in investigating the non- 
intellectual aspects 6f college success to 
submit short preliminary statements. Re- 
search plans should include: (i) a state- 
ment of the factors to be studied, the 
hypotheses involved, the criteria of col- 
lege success to be employed, and the 
approximate study design to be followed, 

ii) an estimate of the cost of preparing 
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a detailed research proposal in this area, 
iii) an estimate of the total cost of 
the study that would be proposed, and 
iv) a statement concerning the research 
personnel and facilities that would be 
available for such a study and the sched- 
ule that would be observed. 

The board is seeking research that 
results in instruments that will predict 
college success, as measured by intel- 
lectual or nonintellectual criteria, or 
both, and which will be suitable for mass 
administration to high school students. 

\ddress correspondence to Dr. Joshua 
\. Fishman, Research Associate, College 
Entrance Examination Board, 425 West 
117th Street, New York 27. 


® The number of students who have re- 
ceived grants for foreign study under the 
Fulbright program has increased stead- 
ily, except in 1952-53, from 22 during 
the initial year, 1948-49, to 979 in 
1954—55. There was a slight decrease in 
the year 1955-56 to 956. The total num- 
ber of students who have participated in 
the program is 5549. Of these, the largest 
(1681. or 
The figures and ap- 
proximate percentages for some of the 

United Kingdom, 
Italy, 750 (14 per- 

11 percent); Aus- 
4 percent); Netherlands, 199 
t percent); Norway, 149 (3 percent 

) 


number studied in France 


} 
i 


out 30 percent 
other countries are 
147 21 percent 
ent); Germany, 615 
tria, 236 


Belgium and Luxembourg, 132 (2 


per- 

cent); Australia, 117 (2 percent). 
Germany did not receive any Ful- 

bright students until 1953-54. In 


1955-56 France still has the most Ful- 
bright students (257), but Germany has 
moved into second place with 221. 

Iwenty grants were made for study 
in China in 1948—49, but only half of the 
grantees went there, owing to the change 


of government. None has gone to China 


® The Sapelo Marine Laboratory of the 
University of Georgia, which is supported 
by the R. J. Reynolds Foundation, has 
completed its second vear of operation 
Four full-time research men are in resi- 
Robert Ragotzkie, Larry Pome- 
roy, John Teal, and Richard Dugdale. 
These men, and G. H. Boyd, E. P. 
Odum, R. B. McGhee, D. C. Scott, and 
P. R. Burkholder of the Athens campus 
make up the operational committee. Re- 
search is centered around, but not re- 
stricted to, the problems of the biologi- 
cal productivity of estuarine waters. 
Graduate student assistantships are avail- 
able. Address inquiries to the Graduate 
School, University of Georgia, Athens. 


dence 


® The amount of the grant for the Kim- 
ble Methodology research award [Sci- 
ence 123, 455 (16 Mar. 1956)] has been 
increased from $500 to $1000. 


6 APRIL 1956 


@ The National Science Foundation has 
awarded 775 predoctoral graduate fel- 
lowships in the natural sciences and al- 
lied fields for the academic year 1956-57. 
Successful fellows were selected from 
2892 applicants from all parts of the 
continental United States, Alaska, Ha- 
waii, and Puerto Rico. Honorable men- 
tion was accorded 1366 applicants. 

In addition to the predoctoral fellow- 
ships awarded, the foundation also 
awarded 80 postdoctoral fellowships. 

Of the predoctoral fellowships, 296 
awards were made to first-year graduate 
students, 302 awards were made to 
graduate students in the intermediate 
years, and 177 awards to terminal-year 
predoctoral students. Recipients include 
264 persons who have been NSF fellows 
during the current academic year. 

The largest group of predoctoral fel- 
lowships, 182, was awarded in chemistry. 
In other fields the nu: r of awards 
were as follows: physics 165, engineering 
sciences 190, mathematical sciences 67 
zoology 58, earth sciences 40, psychology 
26, biochemistry 25, microbiology 20, 
botany 16, medical sciences 14, agricul- 
ture 11, anthropology 11, genetics 7, 
astronomy general biology 3, bio- 


physics 3. In addition, 11 awards were 
made in areas where the natural sciences 
converge with the social sciences. 

Of the postdoctoral awards, 29 were 
made in the life sciences, 19 in chemistry, 
13 in the mathematical sciences, 9 in 
physics and astronomy, 5 in the earth 
sciences, and in the engineering sci- 
ences. 

Predoctoral applicants were required 
to take examinations for scientific apti- 
tude and achievement. These tests were 
administered by the Educational Testing 
Service, Princeton, N.J. The test scores, 
academic record, and recommendations 
regarding each candidate’s abilities were 
then considered by panels of outstanding 
scientists in the respective fields of the 
candidates. This part of the selection 
procedure was carried out for the Na- 
tional Science Foundation by the Na- 
tional Research Council. 

Candidates for the foundation’s post- 
doctoral fellowships were judged on aca- 
demic and research records and recom- 
mendations by panels of scientists in each 
field. The review of applications was 
conducted for the foundation by the Na- 
tional Research Council. 

The fellows may attend any accredited 
nonprofit educational institution of 
higher learning in the United States or 
abroad. Predoctoral fellowships carry 
stipends of $1400 for the first year, $1600 
for the intermediate years, and $1800 
for the terminal year of graduate study. 
Postdoctoral fellowships carry a stipend 
of $3400. All fellowships include addi- 
tional allowances for dependents, tuition, 
and other ordinary expenses. 


An announcement of the National 
Science Foundation predoctoral fellow- 
ship program for 1957-58 will be made 
about 1 Oct. 1956. The postdoctoral pro- 
gram will reopen on 15 July 1956 and 
again on | Oct. 1956. Application forms 
will not be available until the programs 
are announced. 


®The Damon Runyon Memorial Fund 
has recently allocated grants totaling 
$98,700 for cancer research in medical 
and educational institutions in New York, 
Washington, D.C., Palm Beach, Fila., 
Madison, Wis., and Stockholm, Sweden 


In the Laboratories 


® Ground was broken on 15 March for 
the third building at the research center 
of the Association of American Rail- 
roads on the campus of Illinois Institute 
of Technology in Chicago. 

Designed by Ludwig Mies van der 
Rohe, the $500,000 building is the latest 
step in a long-range program to provide 
complete research facilities for the rail- 
road industry. The structure will be used 
primarily for rail, track, ballast, detector 
car, and structural research 


® Marquardt Aircraft Company will ex- 
pand its research and development fa- 
cilities at Van Nuys with a construction 
program calling for an expenditure of 
nearly $6 million. Largest expenditure 
will be for modernization of the Mar- 
quardt Jet Laboratory, under U.S. Air 
Force sponsorship, to meet the need for 
“free jet” testing of supersonic ramjets 
under simulated altitude conditions and 
for high airflow test runs of longer dura- 
tion, with shorter intervals between tests. 

Free jet testing provides external, as 
well as internal, airflow at the ramjet 
engine inlet and more accurately simu- 
flight performance 
through direction of the air blast to pro- 


lates supersonic 


vide either angle of attack or yaw con- 
ditions 


#A materials and processes laboratory 
with testing facilities valued in excess of 
$750,000 has been established at Lynn, 
Mass., 
medium steam turbine, generator and 
gear department. The laboratory, oc- 
cupying close to 25,000 square feet, will 


by Generai Electric Company’s 


have five groups: metallurgical engineer- 
ing, mechanical engineering, chemistry 
and insulation engineering, physics and 
electrical engineering, and auxiliary op- 
erations. 


® A new research and administration cen- 
ter is being built by the Corning Glass 
Works in Corning, N.Y. The project is 
the largest ever undertaken by the 103- 
year-old concern, and when it is com- 
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pleted this fall, the company’s research 
facilities will be more than doubled. 

The center will have a nine-story of- 
fice building, a three-story laboratory 
and a single-story research workshop. 
The buildings are rising on a 17-acre 
site near the Chemung River, adjacent 
to the Corning Glass Center. 

The project is part of a $65 million 
expansion program. This includes the 
construction of three plants in Corning 
and new factories in Albion, Mich., Dan- 
ville and Harrodsburg, Ky., and Mus- 
kogee, Okla. 


® The General Electric Company and the 
Pacific Gas and Electric Company have 
decided to build and operate an atomic 
power plant to serve the San Francisco 
Bay area. 

The plant, which will be located in 
the Livermore-Pleasanton area of Ala- 
meda County, will be completed during 
1957 at a cost of between $3 million and 
$4 million. Initially, it will have a maxi- 
mum generating capacity of 5000 elec- 
tric kilowatts, and an ultimate capacity 
of 10,000 kilowatts or more. The plant 
will use a nuclear reactor of the boiling 
water type. 

This brings to 15 the number of civil- 
ian atomic power plants under construc- 
tion, in process of design, or proposed 
in the United States for completion dur- 
ing the period between 1957 and 1962. 
These plants involve a total expenditure 
of more than $500-million; industry is 
prepared to meet approximately half 
this cost. As presently proposed, the 15 
plants will have a total generating ca- 
pacity of nearly 1 million kilowatts of 
electric power. 


"The U.S. Atomic Energy Commission 
has announced that it will add ordnance 
engineering functions to its weapons de- 
velopment activities in Livermore, Calif. 
The new function will be carried out by 
Sandia Corporation, Albuquerque, N.M., 
in support of the University of California 
Radiation Laboratory, Livermore. San- 
dia Corporation plans to build its staff 
at Livermore to about 250 by July 1957, 
reaching 800 to 1000 by July 1958. Most 
of those added will be engineers and 
draftsmen. 


® Plans for construction of a new plant 
to produce 7 million gallons of methanol 
a year have been announced by the Her- 
cules Powder Company. The plant, to 
cost in excess of $2 million, will be built 
at Louisiana, Mo., where Hercules now 
produces 40,000 tons of anhydrous am- 
monia a year and is completing construc- 
tion of a pentaerythritol and formalde- 
hyde plant. Methanol, used in the manu- 
facture of antifreeze, solvent, plastics, 
coatings, drugs, and dyes, is also used to 


make formaldehyde, principal raw ma- 
terial in the manufacture of pentaery- 
thritol. 


®A new polyvinyl chloride resin plant 
with a production capacity of about 12 
million pounds a year is being built at 
Leominster, Mass., by the Borden Com- 
pany. This is Borden’s first polyvinyl 
chloride plant; it will be completed in 
June. 

The plant will produce a wide variety 
of specialty resins and vinyl chloride 
latices as well as general-purpose poly- 
vinyl chloride for the calendering and 
extrusion fields. Manufactured in powder 
form, the polyvinyl chloride resins find 
many applications in the production of 
plastic items. These include calendered 
sheeting, coated fabrics, electrical wire 
covering, plastic floorings, surface coat- 
ings, phonograph record molding, paper 
coating, nonwoven fabrics, and leather 
finishes. 


Miscellaneous 


® The National Association of Manufac- 
turers has assembled a survey of indus- 
try’s support of high-school science, To- 
morrow’s Scientists and Engineers. To 
secure this brochure, with its suggestions 
on how to develop future scientists and 
engineers, write to The National Asso- 
ciation of Manufacturers, 2 E. 48 St., 


New York 17 


BCalls of 40 
United States are available on a 12-inch, 


insects of the eastern 


334% rpm record obtainable from Cor- 
nell University Records, a division of 
Cornell University Press. 

This record, “The Songs of Insects,” 
is the ninth of a series of records of wild- 
life sounds. The calls were recorded by 
Richard D. Alexander and Donald J. 
Borror, department of zoology and en- 
Ohio State University, with 
the assistance of Edward S. Thomas, 
Ohio Archaeological and Natural His- 
tory Museum 


tomology, 


® The best articles from European tech- 
nical and industrial journals, translated 
and digested, are now available to Amer- 
ican industry. The Organization for Eu- 
ropean Economic Cooperation, a multi- 
government agency set up to stimulate 
economic growth of member nations, 
will distribute its monthly publication 
Technical Digests in the United States. 
[he periodical is designed primarily for 
those interested in manufacturing and 
production. 

The Department of Commerce 
through its Office of Technical ‘Services 
is cooperating with O.E.E.C. in making 
this new source of information available. 


® Astronautica Acta is the title of the 
new journal of the International Astro- 
nautical Federation, to which some 30 
national societies adhere. In the United 
States the adherent societies are the 
American Rocket Society and the Amer- 
ican Astronautical Society. 
American members of the publica- 
tion’s advisory board are S. F. Singer of 
College Park, Maryland; E. R. Bergaust 
of Arlington, Va.; and H. S. Tsien of 


Pasadena, Calif 


8 \Vhat’s New in Food and Drug Re- 
search, a quarterly bulletin reporting 
news and information of interest to 
people in the food, drug and cosmetic 
fields, is available without charge on 
letterhead request addressed to Food 
Research Laboratories, Inc., 48-14 33rd 


St., Long Island (¢ ity 1, N.Y 


® Positions for geophysicists are available 
in the Coast and Geodetic Survey of the 
Department of Commerce and in other 
federal agencies in Washington, D.C., 
and throughout the United States. A few 
positions may also be filled overseas. The 
salaries range from $4345 to $11,610 a 
year. 

['o qualify, applicants must have had 
appropriate education, plus, for positions 
paying $4930 and above, appropriate 
professional experience. Graduate study 
may be substituted for experience. No 
written test is required. 

Applications will be accepted by the 
Board of U.S. Civil Service Examiners, 
Coast and Geodetic Survey, Department 
Washington 25, D.C., 
until further notice. 


of Commerce, 


®The following chemicals are wanted 
by the Registry of Rare Chemicals, Ar- 
mour Research Foundation of Illinois 
Institute of Technology, 35 W. 33 St.. 
Chicago 16, Ill: 3,4-dichlorophenol; 
t-amino imidazole; didodecyl selenide; 
4-hydroxy piperidine; lithium persulfate; 
magnesium diboride; ammonium pyro- 
sulfate; N-chlorosulfanilic 
acid; laurylmethylethyl sulfonium iodide; 
ethyl-p-benzoquinone; 


azoethane; 


2-ethoxyethyl- 


amine; 10-ethyl-5,10-dehydrophenarsa- 


zine; 1,1,2,2,3,3-hexachloropropane; 
1,1,1,2,3,3-hexachloropropane; 4-(2’-hy- 
droxypheny] ) -1 ,3-butanedione; 3-hy- 


droxyphenylethanol; 3-hydroxyphenyl 


acetaldehyde; alpha-mycolic acid; 


methyl hydroxvacetate; and 8-octade- 


cynoi ac id. 


® The French Cultural Services will pub- 
lish bibliographies of French scientific 
works. The first, which covers the years 
1951-53, is now available and will be 
distributed free of charge from the 
French Cultural Services, 972 Fifth Ave., 
New York 21, N.Y. 
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Reports and Letters 


Hypoglycemic Action of 
Sulfonylureas in Patients 
with Diabetes Mellitus 


Although it has been known since 
1941 that a variety of sulfonamide de- 
rivatives are effective as hypoglycemic 
agents in animals, the recent reports by 
Franke and Fuchs (/) and Bertram, 
Bendfeldt, and Otto (2) have stimulated 
interest in the application of the sulfon- 
amide compounds to the treatment of 
patients with diabetes mellitus. These 
investigators demonstrated that the oral 
administration of sulfanilyl-n-butylurea 
was effective in eliminating the need for 
exogenous insulin in many adult patients 
with diabetes mellitus. The subsequent 
demonstration that the sulfonylureas are 
noncompetitive inhibitors of the enzyme 
responsible for the destruction of insulin 
(insulinase) and that a decrease in in- 
sulinase activity is associated with the 
hypoglycemia that follows the ingestion 
of the sulfonylurea by rats (3), prompted 
an extension of the afore-mentioned clin- 
ical observations (4 

The present preliminary report deals 
with observations on the acute action 


BLOOD SUGAR . PER CENT 








wours 


Fig. 1. Hypoglycemic action of tolylsul- 
fonylurea by mouth in adult patients with 
diabetes mellitus. The blood sugar con- 
centration at each interval was expressed 
as the percentage of the concentration 
prior to the ingestion of the solution. The 
sulfonylurea curve represents the mean 
+S.E. of the percentages of the initial 
blood sugar of 34 patients who showed a 
decrease in the blood sugar. 
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f 1-butyl-3-p-tolylsulfonylurea (5) by 
mouth on the blood sugar of adult pa- 
tients with diabetes mellitus of various 
degrees of severity. The tolylsulfonyl- 
urea was used in this study because it 
was found to be more potent than the 
sulfanilyl-n-butylurea in the production 
of hypoglycemia and insulinase inhibi- 
tion in the rat (3 

The patients varied from 21 to 73 
years in age. The age of onset of the 
metabolic disorder varied from 6 to 65 
years and the duration from less than 

year to 30 years. Those patients who 
were maintained with long-acting in- 
sulins were transferred to regular insulin 
for 3 to 5 days before the study in order 
to obviate the effect of insulin depots. 
All subjects were fasted overnight and 
were not given any insulin on the morn- 
ing of the test. Forty-four patients were 
given 50 mg of the tolylsulfonylurea per 
kilogram of body weight, as a 2-percent 
solution in 0.5-percent sodium bicarbon- 
ate adjusted to pH 8. Twenty-four pa- 
tients served as controls and were given 
5 ml of 0.5-percent sodium bicarbonate 
per kilogram. Venous blood samples 
were taken before and at intervals after 
the ingestion of the solution, and the 
concentration of glucose was determined 
The blood 


sugar values for each interval were ex- 


by Nelson’s procedure (6 


pressed as the percentage of the pretest 
value. 

A statistically highly significant hypo- 
glycemic response occurred in 34 of the 
patients with diabetes who were given 
the sulfonylurea. The mean (+5S.E.) re- 
sponse of these 34 subjects is illustrated 
in Fig. 1. In contrast is the slight in- 
crease in blood sugar that occurred in 
the patients who were given sodium bi- 
carbonate. Five patients showed no de- 
crease in blood sugar after they had 
taken the sulfonylurea, while five sub- 
jects showed a negligible decrease. 

The ten subjects who did not respond 
significantly to the ingestion of the tolyl- 
sulfonylurea developed the metabolic 
disorder before the age of 20 years 

mean age of onset +S.E.=13.6+1.7 
years) and had the syndrome for 8 to 
30 years (mean duration +S.E.=17.2+ 
2.1 years). Althougli the response ap- 


pears to bear a direct relationship to the 
age at which the diabetic syndrome de- 
veloped (Fig. 2), the duration of the 
syndrome also plays a role in determin- 
ing the response. Thus, calculation of 
the multiple regression of the mean per- 
centage decrease in the blood sugar dur- 
ing the 5 hours after the sulfonylurea (4 

on the age of onset (x,) and the dura 


tion (x,) of the metabolic syndrome 1 
veals that both variables are involved 
y =57.8 -0.64x, — 0.28x, The influ- 


ence of these and other factors on 
hypoglycemic response to the sulfony! 
ureas will be considered in greater deiail 
in a subsequent report 

The data reported herein are in com 
plete agreement with those reported by 
Franke and Fuchs (/) and Bertram, 
Bendfeldt, and Otto (2 Further, the 
data support the hypothesis that the in- 
sulin insufficiency of the majority (ap- 
proximately 75 percent) of patients with 
diabetes mellitus is due to an increas 
in the rate of destruction of insulin by 
the tissues rather than to a marked de- 
crease in the rate of production of in- 
sulin by a severely damaged pancreas 
7). Thus, the tolylsulfonylurea, acting 
as an insulinase inhibitor, may produce a 
decrease in the destruction of endoge- 
nous insulin with a consequent increase 
in the availability of insulin and a 
resultant hypoglycemia. The lack of re- 
sponse of patients in whom the metabo- 
lic disorder began in childhood or ado- 
lescence and in whom it persisted for 
many years may be due to exhaustion 
of the pancreas such as occurs in ani- 
mals that are chronically exposed to in- 
creased demands for insulin by the pe- 
ripheral tissues. 

The usefulness of the sulfonylureas in 
the treatment of the patient with dia- 
betes mellitus must await extensive clin- 
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Fig. 2. Relation of age of onset of diabetes 
mellitus to hypoglycemic response to tolyl- 
sulfonylurea by mouth. The decrease in 
the blood sugar for each subject represents 
the mean percentage decrease computed 
from the five hourly samples that were 
taken after the ingestion of the tolylsul- 
fonylurea. 
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ical trial. Such trial, however, should be 
performed with caution since the sulfo- 
nylureas are noncompetitive rather than 
competitive inhibitors of insulinase. 
I. ARTHUR Mirsky 
Dantet Diencort 
Henry DOoticer 
Department of Clinical Science, School 
of Medicine, University of Pittsburgh, 
Pittsburgh, Pennsylvania 
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Orinase, a New Oral 
Hypoglycemic Compound 


The nec essity for the parenteral ad- 
ministration of insulin has stimulated the 
search for a drug that would be effec- 
tive by oral administration for the treat- 
ment of diabetes mellitus. Recent reports 
by Franke and Fuchs (/), Achelis and 
Hardebeck (2) and Bertram, Bendfeldt, 
and Otto (3) have indicated that 1-bu- 
tyl-3-sulfanilylurea causes reduction of 
blood sugar after oral administration. A 
related synthetic compound, different in 
that a methyl group is substituted for the 
p-amino group, has also been shown to 
after 
oral administration to rats, dogs, rabbits, 
4). This compound, 
1-butyl-3-p-tolylsulfonylurea, is called 
Orinase (5) and is the subject of the 
present report. 

Intact 


cause a ‘hypoglycemic response 


and human beings 


male rats weighing approxi- 
mately 150 g were used for blood sugar 
and glycogen studies. These were ob- 


Upjohn 


ancestry). The ani- 


tained from the colony 


Sprague-Dawley 


Table 1. 
tered Orinase and subcutaneous insulin on 
liver and muscle glycogen of intact fast- 
ing rats. 


Comparison of orally adminis- 


No. Glycogen 
‘ of % 
lreatment 4 

ani- 


mals Liver Muscle 


Controls 23 0.21 0.31 
Orinase, 270 me/ke 22 0.51 0.28 
Controls 10 0.34 0.40 


Insulin, 6.7 units/ke 10 0.48 0.65 
Insulin, 13.4 units/ke 8 0.34 0.82 
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Fig. 1. Effects of a single oral dose of 


Orinase (270 mg/kg) on fasting blood 
sugar levels in the rat. 


mals were fasted 24 hours prior to oral 
administration of the drug and were also 
without food during the experimental 
period. Rat blood sugars were deter- 
mined at during a 15-hour 
period by the micro method of Shaffer 
and Williams (6 blood. 


Groups of control and treated rats (five 


intervals 
using tail 
to ten each) were sacrificed after each 
determination, Since preliminary experi- 
ments indicated that 270 mg/kg was the 
optimal dosage of Orinase for a 150-g 
rat, the treated animals were given this 
amount of drug suspended in 0.5 ml 
of a 1-percent 
cellulose 


sodium carboxymethyl 


solution. Control rats were 
given the vehicle alone. Liver and mus- 
cle glycogen levels were determined by 
the anthrone method as described by 
Seifter and Dayton (7) on tissues re- 
moved 7 hours following the administra- 
tion of the drug. Results obtained from 
animals given crystalline insulin in 0.2 
ml of saline, injected subcutaneously, are 
shown for comparison. 


Blood sugars in dogs and rabbits were 






hours before the initial blood sample was 
taken, and after Orinase 
salt) was administered, they were con- 
tinued without 
experimental 


or its sodium 


food during the entire 
period. In blood 
sugars were run on starving controls at 
each period so that 
changes in blood sugar due to starvation 


dogs, 
blood-sampling 


alone could be considered in evaluating 
the hypoglycemia induced. Plasma levels 
of Orinase were followed by a new pro- 
cedure based on the spectrophotometric 
measurement of the ultraviolet absorp- 
tion of the drug after extraction from 
plasma (/0 

Orinase produced substantial decreases 
in fasting blood sugar levels when com- 
pared with control rats at Y2 hour; this 
decrease was maintained for at least 6 
hours (Fig. 1 At 12 and 15 hours, the 
blood sugars were slightly higher than 
they were for the controls. It is of inter- 
est that at 7 hours the liver glycogen was 
increased in the Orinase-treated animals 
Table | 


was not changed from the control value. 


. whereas the muscle glycogen 


In contrast, insulin produced a substan- 
tial increase in muscle glycogen with no 
consistent change in liver glycogen. Thess 
results suggest a difference in mechanism 
of action between Orinase and injected 
insulin, Further, it is important to recall 
that Synthalin, essentially a liver poison, 
produces a depression of liver glycogen 

11), indicating that Orinase acts via a 
Synthalin 
and Table 1, it 


different mechanism than 


From the data in Fig. | 
is apparent that blood sugar levels de- 
creased while liver glycogen increased. 
This suggests that in the rat one of the 
primary sites of drug action is the liver 
This hypothesis is being tested by admin 
istering Orinase to hepatectomized and 











determined (8) by the method of Folin eviscerated rats under various experi- 
and Wu (9). Both species were fasted 15 mental conditions 
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Fig. 2. Relationship of blood sugar decrease to plasma concentration of Orinase (sodium 
salt) after a single oral dose to fasting dogs. Each point represents an average of values 
determined from three dogs at each dose level; six dogs were used in all. 
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In the dog, both Orinase and its so- 
dium salt studied. They 
equally effective in maintaining a low- 
ered blood sugar, but the water-soluble 
salt decreased the blood sugar more rap- 
idly. A single dose of 25 mg/kg of the 
sodium salt decreased and maintained 
the blood sugar of a normal starving dog 
at a level 25 to 30 percent below controls 
for at least 24 to 32 hours. When 100 
mg/kg was given, a decrease of about 
+0 percent was observed for at least 32 
hours (Fig. 2). Although 600 mg/kg 
produced a blood sugar depression no 
greater than 100 mg/kg, this dose caused 
death within 20 hours. 


were were 


Rabbits that were given 400 mg/kg of 
the sodium salt of Orinase responded 
with maximum blood sugar depressions 
obtained with 100 
in dogs. The rate of recovery 


similar to those 
mg/kg 
from hypoglycemia in these rabbits, how- 
ever, was comparable to that in dogs 
15 mg/kg. The 


dose for rabbits was approxi- 


that were given only 5 to 
lethal 
mately 3500 mg/kg and, as in dogs, death 
was not the result of hypoglycemia. 
Determinations of the plasma level of 
the drug in dogs that were given oral 
100 and 600 
mg/kg indicated that at the peak plasma 
levels, about 10 percent of the dose can 


doses at levels of 5, 15, 25, 


be found in the plasma (Fig. 2). The 
times required to clear the plasma of 
the drug were about 24, 48, and 72 hours 
for doses of 5, 25, and 100 mg/kg, re- 
spec tively. 

Chronic toxicity studies in several spe- 
12). Weanling 
rats of both sexes have been fed the drug 


cies are now in progress 


for 8 weeks at approximately 100, 200, 
and 400 
weight changes were seen when com- 
controls. At 4 weeks, no 


mg/kg, and no significant 
pared with 
change in the hemograms was apparent, 
but a moderate enlargement of the thy- 
roid gland was observed in all rats that 
were given the higher doses. 

The mechanism of action of Orinase 
has not been resolved at the present time, 
but it does affect the mechanisms in- 
volved in the deposition of liver glycogen 
in the fasting rat. The effect of Orinase 
on pancreatic function and on the periph- 
eral action of endogenous insulin and 
glucagon is under study. 

WiiuaM L. Miter, Jr. 
WirtuamM E, Duin 
Departments of Pharmacology and 
Endocrinology, Upjohn Company, 
Kalamazoo, Michigan 
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Insulin-Sparing Sulfonamides 


An orally administered sulfonam‘d 
has been found to lower the blood suzat 
in normal individuals and in patients with 
“mild” diabetes (7). Toxic effects have 
been minimal or absent. 

The present report (2) summarizes 
some observations of clinical interest in 
ten patients who have received one or 
both of two such sulfonamides (3). Six 
were “severe” diabetics, and four were 
“mild” diabetics. Three of the former 
and one of the latter have been studied 
under precisely controlled conditions on 
the metabolic ward. 

Three of the five “severe” diabetics 
had very significant decrease in insulin 
requirement and /or lowering of blood or 
urine sugar on a constant dose of insulin 
Two grams or more of sulfonamide pet 
day were required to produce this effect 
One “severe” diabetic on chemically con 
stant intake had a significant increase in 
glycosuria during sulfonamide adminis- 
tration. The fifth “severe” diabetic had 
essentially no demonstrable effect. 

Three middle-aged obese diabetics had 
more than 50-percent reduction in in- 
sulin requirement with sulfonamide ad- 
ministration of less than 2 g daily. One 
mild diabetic, maintained on chemically 
constant intake (without insulin), had a 
50-percent reduction in blood sugar level 
during the day on which she received a 
single dose of 3 g of sulfonamide. A very 
diabetic glucose-tolerance curve reverted 
to normal following a single dose of 6 g 
of sulfonamide in one “preclinical” dia- 
betic. 

Twenty-four-hour iodine-131 uptake 
by the thyroid was diminished to less 
than 5-percent during intensive sulfona- 
mide administration in three severe dia- 
betics. With reduction in dosage, the 
uptake returned to a normal level. 

In the three “severe” diabetics who re- 
sponded favorably, a reciprocal relation- 
ship between blood free sulfonamide and 
blood sugar levels was noted. 

In two “severe” juvenile diabetics, one 
of whom had profoundly favorable modi- 
fication of the diabetic state, and the 
other of whom had a significant increase 


in glycosuria during sulfonamide admin 
istration, all of the administered sulfona- 
mide could be accounted for in the 
urine. In the former, the greater portion 
of urinary sulfonamide was conjugated; 
in the latter, the greater portion was free 

Decrease in circulating granulocytes 
was noted during the administration of 
very large dosages of sulfonamides. Mar- 
row findings were interpreted as showing 
William Chew). The 


blood count returned to normal when 


maturation arrest 


medication was decreased or stopped. 

The foregoing observations confirm the 
results recently reported by German in 
vestigators in patients with “benign” dia- 
betes. In addition, the sulfonamides fa- 
vorably modify the diabetic state in some 
severe diabetics. Significant differences 
in free and conjugated sulfonamide ex- 
cretion, respectively, have been noted in 
severe diabetics who do and who do not 
respond favorably to sulfonamide. This 
suggests that differential metabolism of 
administered sulfonamide may be partiy 
or completely responsible for the type of 
therapeutic response. 

Large dosage may result in toxic mani- 
festations. Reduction of dosage, thus far, 
has been associated with disappearance 
of such manifestations. 

LAURANCE W. KiInse tt 
Freperick R. Brown, Jr 
Rocer W. Friskey 
Georce D. MicHaets 
Institute for Metabolic Research, 
Highland Alameda County Hospital 
Oakland, California 
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Black Pigment Concentrating 
Factor in the Fiddler Crab 


The production of both a body-light- 
ening and body-darkening blood-borne 
factor by a crab has not been demon- 
strated although such antagonistic hor- 
mones are known in other crustaceans 
1). All crabs that have been examined 
with the exception of three species of the 
genus Sesarma blanch following evestalk 


removal (2 
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The chromatophore system of the fid- 
dler crab, Uca, has been the subject of 
several investigations. This crab blanches 
following the removal of its eyestalks. 
Extracts of the eyestalks (3) and central 
nervous organs (4) of Uca have darken- 
ing potency only. Several groups of in- 
vestigators (5, 6) have postulated a 
Uca-lightening hormone. The results of 
their experiments could be explained 
more simply by assuming that body 
lightening was due to a body-lightening 
hormone rather than to removal of the 
darkening hormone from the circulation. 
The following assumptions have also 
been made: (i) the darkening factor an- 
tagonizes the lightening factor so com- 
pletely in a mixture of the two factors 
that only the darkening factor is able to 
express itself; (ii) when the crabs are 
dark there is a predominance of darken- 
ing hormone in the blood; (iii) when the 
animal is light there is an abundance of 
a_ lightening blood. 
Transfusion of blood from a light crab 


hormone in the 


to a dark crab has not confirmed the last 
assumption. 

The experiment described here (7 
was designed to demonstrate by perfu- 
sion the existence of body-lightening and 
body-darkening factors in the blood of 
the fiddler crab, Uca pugilator. The 
specimens were collected at Ocean 
Springs, Miss. Uca from the stocks in 
the laboratory were separated into two 
groups. The pigment in the melano- 
phores of one group was maximally 
concentrated and in the second group 
the pigment was maximally dispersed. 
A crab whose melanin was maximally 
dispersed was induced to autotomize 
three walking legs. The most distal seg- 
ment of each leg was then transected to 
facilitate perfusion. Each leg was then 
placed in sea water in separate Syracuse 
watch glasses. The first leg was perfused 
with 0.05 ml of blood taken from a Uca 
whose melanin was maximally concen- 
trated. The second leg was perfused with 
0.05 ml of blood from a Uca whose 
melanin was maximally dispersed. The 
third leg was perfused with 0.05 ml of 
sea water. 

The chromatophore scale of Hogben 
and Slome (8 
chromatophores. Stage | represents max- 
imal pigment concentration, stage 5 max- 
imal dispersion, and stages 2, 3, and 4 
intermediate states of pigment disper- 


was used to stage the 


sion. The stage of the chromatophores 
on the isolated legs was determined at 
15, 30, and 60 minutes following the 
perfusion. 

This experiment was performed 15 
times. The averages for all the experi- 
ments are presented in Fig. 1. The re- 
sults produced a family of curves. The 
pigment in the chromatophores on the 
legs of Uca gradually concentrates fol- 
lowing isolation, as had been demon- 
strated previously (6). The pigment in 
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Fig. 1. State of dispersion of the pigment 
in the melanophores of isolated legs of 
the fiddler crab, Uca pugilator. (A) Legs 
perfused with blood from a maximally 
dark crab; (B) control, legs perfused with 
sea water; (C) legs perfused with blood 
from a maximally light crab. 


the legs perfused with sea water concen- 
trated slowly (curve B). Perfusion with 
blood from dark Uca slowed the rate of 
lightening as compared with the control 
Perfusion with blood 
from a maximally 


legs (curve A 
light Uca caused a 
more rapid rate of concentration of the 
pigment in the isolated chromatophores 
than was observed in the controls (curve 
C). 

These results could not have been ob- 
tained unless a lightening factor had 
been present in the blood of the pale 
Uca and a darkening factor had been 
present in the blood of the dark Uca. 

MiLTon FINGERMAN 
Department of Zoology, Newcomb 
College, Tulane University, New 
Orleans, Louisiana 
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Detection of Complement-Fixing 


Antibodies for Carré’s Virus 


Carré’s virus (canine distemper virus) 
produces the most common disease syn- 
drome of the domestic dog, and it has 
also been suggested that it is capable of 
producing disease in the human being 

1, 2). Adams (2) has discussed the virus 
in relation to a specific respiratory disease 
process of man. Serologic techniques 
have been used for the detection of anti- 
bodies against the virus for many years. 
Early descriptions of complement-fixa- 
tion and neutralization tests were given 
by Laidlaw and Dunkin (3), Pyle and 
Brown (4), and others (5). Little im- 


ohy 


provement was made in the basic tech- 
niques described by these early authors 
until Haig (6) discovered that Carré’s 
virus could be adapted to the chorio- 
allantoic membrane of the developing 
chick embryo Cabasso and Cox (7) de- 
veloped a serum neutralization test using 
this method. 

Serum neutralization tests have the dis- 
advantages of requiring large numbers of 
eggs or animals and, for the average labo- 
ratory, limiting the number of tests that 
can be done according to space and 
equipment. However, the increased in- 
terest in Carré’s virus creates a need for 
a standard serologic test in order to com 
pare and evaluate the results obtained in 
various laboratories. This report describes 
an antigen that can be used in a com- 
plement-fixation procedure that can be 
laboratories with 


performed in most 


minimal serologic equipment. It is inter- 
esting to note that since the completion 
of this work, Morris, 
McCown (8) have described similar ex- 
periments that corroborate, in part, our 


Aulisio, and 


results. 

Seven-day-old embryonated chick eggs 
were used in preparation of the antigen. 
They were inoculated on the CA mem- 
brane with 0.1 ml of a 20-percent suspen- 
sion of infected membranes. This material 
was prepared by removing membranes 
that showed a diffuse area of infection 


from eggs that had been inoculated 


days previously. The membranes were 
ground in a blendor with enough saline 
to make a 20-percent suspension by 
weight. After 7 days’ incubation at 37°C, 
the shells were removed, and membranes 
that showed multiple lesions were used 
for antigen production. Membranes were 
pooled, quick frozen, and stored at 
— 20°C for at least 48 hours. After thaw- 
ing, a 40-percent membrane suspension 
in buffered (pH 7.2 
a Waring-type blendor. Heavy particles 


saline was made in 


were removed by centrifugation, and the 
supernatant fluids were stored in sealed 
ampoules, Normal membranes were simi- 
larly processed as control antigens. 
Antiserums used in these trials were 
either stored at — 20°C immediately after 
removal from the clot or first passed 
through a Seitz filter. Positive control 
serums were prepared by hyper-immuni- 
zation of dogs with attenuated virus in 
ferret preparations. The tech- 
niques of the tests were essentially the 


spleen 


standard procedures described by Kol- 
mer and Boerner (9). Overnight incuba- 
tion at 5°C was employed in all cases. 
Repeated titrations demonstrated that 
nonspecific reactions do not usually occur 
above a 1/8 dilution of serum. A 1/8 or 
1/16 dilution appears to be satisfactory 
for single-tube screening-type tests. Posi- 
tive reactions below this dilution are of 
doubtful significance. All positive serums 
should be titrated to determine endpoints. 
Preliminary studies with the antigen in 
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the examination of human serum have 
indicated the presence of complement- 
fixing antibodies of significant level in 
some cases. In a group of 20 samples of 
normal individuals taken at random, 35 
percent showed the presence of anti- 
bodies. In a group of 35 samples from 
patients with nonbacterial respiratory dis- 
ease, the reaction level was 3 percent. In 
similar examination of 63 canine samples, 
where the reaction rate would be expected 
to be higher, a positive percentage of 45 
was obtained. 

There is no doubt that serologic meth- 
ods for identification of Carré’s virus an- 
tibodies require further improvement. An 
antigen giving specific reactions in 
greater serum dilution would be very ad- 
vantageous. Perhaps more highly purified 
preparations would be more efficient. 
Adaptation of the virus to tissue culture 
may help solve some of these problems. 
With the realization of probable public 
health significance of the virus, the need 
for further immunologic and serologic 
studies is reemphasized 

J. E. Prrer 
B. S. Wricut 
S. S. Kater 
Department of Microbiology, State 
University of New York Upstate Medical 
Center, Syracuse, and Bureau of 
Laboratories, City of Syracuse 


References 


1. A. H. Bryan, Vet. Med. 23, 396 (1928); L. F. 
Whitney, ibid. 38, 419 (1943); G. D. Whitney 
and L. F. Whitney, in The Distemper Complex 


Practical Science, Orange, Conn., 1953). 


2. J. M. Adams, Pediatrics 11, 15 (1953). 

3. P. P. Laidlaw and G. W. Dunkin, J. Comp. 
Pathol. Therap. 44, 1 (1931) 

4. N. J. Pyle and R. M. Brown, J. Am. Vet. Med. 
Assoc. 87, 522 (1935). 

5. W. Mansi, Brit. Vet. J. 107, 214 (1951); M. 
Savan and C. A. Brandly, Proc. Am. Vet. Med. 
Assoc. 87, 211 (1950). 

6. D. A. Haig, Onderstepoort J. Vet. Sci. Animal 


Ind. 23, 149 (1948); J. S. African Vet. Med. 
Assoc. 19, 73 (1948). 
7. V. Cabasso and H. Cox, Proc. Soc. Exptl. Biol. 


Med. 71, 246 (1949). 
8. J. A. Morris, C. G. Aulisio, J. M. McCown, 
Cornell Vet. 45, 182 (1944). 


9. J. A. Kolmer and F. Boerner, Approved Labo- 
ratory Techniques Avpleton-Century, New 
York, ed. 3, 1941). 


26 September 1955 


Observations at an Ancient 
Smelting Site in Negev 


Prospecting for copper and other met- 
als in Timnah area, Negev, is leading us 
to a closer study of some ancient mining 
and smelting sites. A reconstruction of 
ancient prospecting, mining, and smelt- 
ing practices may prove to be of use in 
our current exploration. The present ad- 
vance note (/) deals with some of our 
findings at a smelting acropolis (2) in 
the central part of Wadi Timnah (Me- 
neiyeh Um Adak). A more detailed ac- 
count is to be submitted elsewhere for 
publication (3). 
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Table 1. Chemical analysis of ores found in the Timnah acropolis (percentage of original 


sample 
detected in any of the ores. 


. ND, not detected; P, Ti, HCl-soluble S, SO,., and water-soluble Cl were not 


Loss 
No CuO MnO FeO; AbkO; CaO MgO SiO, CO, Cl at 
1100°C 
348/55 193 0.09 239 13 14 O4 43.2 39 O8 125 
349/55 23.4 ND 2.0 1.1 0.6 0.1 62.2 5.8 0.3 10.8 
350/55 0.1 ND 3.3 0.9 7 0.2 52.1 10.6 0.3 16.0 
351/55 24.2 ND 0.8 1.0 0.8 0.3 61.4 5.8 0.7 11.7 
352/55 9.3 ND 0.6 1.1 0.7 0.3 54.8 7.8 0.1 14.9 
Table 2. Some chemical data on concretionary copper ores containing chalcocite (per- 
centage of original sample 
Nio Cu Ss SO co Cl Loss at 
oS F : ' . ‘ 1000°C 
1416/55 38.5 2.4 35.4 8.9 1.95 18.4 
1417/55 62.8 10.8 6.3 6.2 4.77 23.7 
1029/55 58.7 6.9 
78/52 67.3 14.1 8.3 
Ihe composition of the ancient ores or worn in the rock or by a talus slope 
and slags here reported poses more prob- from the south, by the side of a sand- 


lems than it solves. Our success in fol- 
lowing the ancient trails to the apparent 
sources of the ores found in the acropo- 
lis is in need of further evaluation. The 
quality of ancient slags and their remark- 
ably high melting ranges (4) need to be 
reconciled with current views of ancient 
metallurgy. Finally, the out-of-place ma- 
terials, other than artifacts, found in the 
acropolis cannot be accounted for in the 
present state of our knowledge. How- 
ever, a preliminary report is not devoid 
of interest, in view of the cultural-his- 
torical importance of the area and the 
insufficiency of contemporary archeolog- 
ical knowledge. 

Notwithstanding the opinion of such 
scholars as Glueck (2, pp. 77-79), min- 
ing in Timnah could not have been ardu- 
ous at any time. Outcrops and tunnels 
utilized by our predecessors in mining 
required more skill than manpower in 
their discovery and development (5). 
Smelting of the ancient copper cres re- 
quired far more skill than brawn, judg- 
ing by the quality of the slags and of the 
finished products. Fuels and flux mate- 
rials were procurable apparently within 
a short distance of the smelting site. The 
climate was pleasant in winter and easily 
tolerable in summer, even as it is now. 
All the operations for the production 
of copper in the ancient times could be 
accomplished by a handful of laborers, 
a few skilled technicians, and the mili- 
tary guard—essential then as it is today. 

The acropolis containing ash and slag 
heaps is situated on a flat top of an iso- 
lated hill of white sandstone in the cen- 
tral part of the wadi. The hill is a rec- 
tangle, about 1000 by 400 feet, with 
vertical slopes about 100 feet high above 
the surface of the wadi. The hill can be 
ascended by one of the two paths cut 


filled cave now concealed boulders 


and poorly accessible. The acropolis was 
visited by us five times in 1954-55. Col- 


by 


lections of suitable materials were made 
for subsequent studies, and the largest 
slag heap was excavated in two places, to 
the sandstone floor of the hilltop 

Three types of materials were espe- 
cially interesting in the earlier explora- 
tion: 1 fragments of copper ore on the 
of the ground and in the heaps, 
all of a uniform size but of five different 
kinds, morphologically; (ii) fragments of 
slag of two different kinds but of a 
rather small and uniform size, in contrast 
with other slag heaps in the area; and 

ili) the out-of-place materials (6), no- 
tably fragments and masses of red sand- 
stone and conglomerate containing small 


surface 


amounts of gold, as well as some other 
kinds of materials, including large crys- 
tals of calcite the sources of which are 
still undiscovered. 

Fragments of the copper ores found 
in the acropolis were grouped into five 
categories, on the basis of their appear- 
and of the associated rock. The 
analysis (7) of these ores is 


ance 
chemical 
given in Table 1. 

Outcrops of copper ore resembling the 
five kinds found in the acropolis were 
located by us within a short distance of 
the site, after a detailed search, involv- 
ing utilization of trails (along 
which sparse fragments of ores, calcite, 


ancient 


and other materials were scattered), the 
normal dispersion trains, and other pros- 
pecting leads. Significantly, no chalcocite 
copper was found in the acropolis and it 
is possible that none was taken by the 
ancients of the acropolis from the out- 
crops or the wadis, despite its high cop- 
per content (Table 2) and its fairly 
common presence in some alluviums. 
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Table 3. Comparison between some chemical constituents of slags and copper ores (per- 
centage of original sample ) ; cobalt and lead were not detected in the slags. 


No. Material Cu Fe 
136/55 Porous slag 1.74 5 
137/55 Massive slag 1.55 
348/55 
through 
352 55 2 


Copper ores 15-23 0.4 


Two kinds of black slag are found 
in the ash heaps of the acropolis, mas- 
sive and porous. They are found in rela- 
tively small fragments, as a rule, in con- 
trast to the large end irregular pieces of 
slag found at the foot of the acropolis, 
within an and elsewhere in 
the area. It is not clear whether the slag 
in the acropolis was fragmented by man 


enclosure, 


or by the natural agencies. If it was 
fragmented by man, the purpose of the 
operation is obscure. Melting points of 
both kinds of slag are the same, about 
1250°C and higher—a remarkably high 
temperature. Their chemical composi- 
tion is nearly the same (Table 3 

The discrepancy between the manga- 
nese content of the slags and of the cop- 
per ores is significant enough to make 
one doubt any relationship between the 
two materials, to doubt possibly the very 
supposition that it was copper that was 
melted in the acropolis, unless one could 
prove that manganiferous materials were 
used in the smelting flux (8). No such 
materials were found by us there, except 
a few rounded fragments of a manga- 
nese-quartz conglomerate. Studies now in 
progress may help clarify this and other 
problems posed by our preliminary find- 
ings. 

Archeological-historical understanding 
of the ancient metallurgical skills is not 
possible without detailed chemical anal- 
ysis and experiments in the laboratory 
and a full accounting in the field for all 
materials in the acropolis—that is, for 
the sources of ores, fluxes, and the out- 
of-place rock. Our interest is not in the 
scale of the operations but in their qual- 
ity and kind, the more so since the acrop- 
olis seems to be unique among the smelt- 
ing sites of southern Negev in regard to 
the materials it contains and the kind of 
operations their presence implies. 

V. P. SoKo.ort 
A. SEROUSSI 
Machzavei Israel. Haifa 
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Mn Cl PO; CaO MgO 
2.71 0.1 0.72 4.17 1.04 
2.74 0.06 1.05 4.68 1.11 


0-0.07 0.1-0.8 0.8-7.8 0.1-0.4 


sandstone protrudes all over the surface of the 
entire wadi.” This is far from being the case. 
Outcrops .f mineralized rock were not easy to 
find in Timnah, after extensive studies by a 
sequence of geologists. Some outcrops were 
found only recently and others remain inferred 
rather than proved. The wadi floors are chiefly 
alluvium, with 
concretionary copper 
not smelted by 


fragments of 
ore of the kind that was 
the ancients, despite its high 
copper content. The protrusions of cuprite and 


only occasional 


malachite mentioned by Glueck still remain 
to be found. 
6. Not including the artifacts: a few blades of 


flint of a highly skilled workmanship; potsherds 
of different kinds, 
tempering and 
slabs; 


thicknesses, and modes of 
firing; grinding stones; mortar 
egg tray-like slabs of obscure origin or 
and so forth. Weathered fragments of 
large marine shells and bones of desert animals 


use; 


were found in bonfire residues, among other 
things. 

7. We are indebted to A. Alon and Y. Mashal 
for the chemical data in this report, and to 


Nevies for analysis No. 78/52. 

8. A. Dor and Y. Cohen, of the Machzavei Israel, 
succeeded in smelting a chrysocolla ore from 
Timnah using 
flux. 


a charcoal, calcium carbonate 
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Cocarcinogens and 
Minimal Carcinogenic Doses 


The concept of cocarcinogenesis origi- 
nated in 1938, when it was reported that 
a coal tar distillate, the basic fraction of 
a creosote oil, was capable of enhancing 
the activity of 3,4-benzopyrene on mice 
even though alone it did not give rise to 
tumors after skin painting or subcutane- 


ous injection (/). Since the fraction did 


not appear to be carcinogenic, it was 
termed a “cocarcinogen.” Subsequent 
studies with croton oil, croton resin, 
ultraviolet light, ionizing radiation, 


trauma, heat, and burns established those 
agents as experimental cocarcinogens for 
the mouse and led to acceptance of the 
term to apply to physical or chemical 
agents that are but 
which enhance the effect of a carcinogen, 
especially when the carcinogen is weak 
or applied at too low a level to produce 
tumors (2, 3 


noncarcinogenic 


Recognized tumor-inducing agents 
also have been used experimentally as 
cocarcinogens on the assumption that 
they were applied at so-called “mini- 
mal” or “subminimal” levels. It was sup- 
posed that they could not both “initiate” 
and “promote” neoplastic changes at low 
dosages in normal cells; their action was 
interpreted to be only that of “promot- 
ing” the growth potential of cells already 





rendered neoplastic by some preceding 
mechanism. 

With the recent demonstrations that 
almost all heretofore identified cocarcin- 
ogens are capable of both initiating and 
promoting the growth of tumors (4), it 
would appear that, with the possible ex- 
ception of trauma, what been 
termed cocarcinogens are probably tu- 
mor-inducing agents tested under condi- 
tions that did not disclose their potency 
as tumor 


have 


initiators. It appears timely 
therefore to question what is meant by 
ae a es ee teas eae 
minimal, subminimal, initiating, 
doses when a known 


tumor-inducing agent is involved. 


and “promoting” 


A technique frequently employed in 
experiments on cocarcinogenicity in- 
volves the application of a single sub- 
minimal carcinogenic stimulus to a se- 
lected site of the experimental animal t 
initiate a neoplastic change; this is fol- 
lowed by repeated applications of a co- 
carcinogen to promote the development 
of a grossly visible tumor from the ini- 
tiated, but latent neoplastic cells. An 
experiment (5) to study the individual 
effects of the initiating and promoting 
with the 3,4-benzopy- 
rene is illustrated in Table 1. In that 
experiment, one group of mice received 


dose carcinogen 


on the shaved interscapular skin a 0.01- 
ml drop of 1.25-percent benzopyrene in 
benzene. This provided approximately 
125 ug of the carcinogen as a single sub- 
minimal dose. To a second group of 
mice, an estimated total of 120 ug was 
applied as a promoting agent in a dosage 
form of approximately | ug of 3,4-benzo- 
pyrene in weekly 
for 40 weeks. The absence of any inter- 


benzene three times 
scapular tumors in the first group is in 
sharp contrast with tumor induction in 
9 of 42 mice in the second group by the 
40th week of the experiment. Thus, de- 
pending on dosage and duration of ex- 
posure, the total amount involved in a 
subminimal acute exposure was more 
than adequate for tumor induction when 
exposures involved fractions of the total 
dose administered repeatedly. These re- 
sults, obtained with a percutaneously ap- 
plied carcinogen, parallel the observa- 
tion that repeated oral doses of CCl, 
produced hepatomas in mice, whereas 
an equal total amount given in one dose 


did not (6). The factors of dosage and 


Table 1. Tumor induction following single 
and repeated exposures to equal amounts 
of 3,4-benzopyrene in benzene 


3,4-Benzo- 


pyrene Appli- Tumors 
(ug per cations after 40 
eS ° . (No. wk (% 
application 
or None 
l 120* 


20 (9/42 


* Applied three times per week to interscapular 
skin of C57/B1 male mice. 
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Table 2. Skin tumor induction following repeated exposures to approximately 1 yg of 
3,4-benzopyrene that was applied percutaneously three times per week. 


Mice 


Weeks preceding tumor appearance Mice 
a “ee 
Strain No. 30 35 40 45 50 60 65 70 75 80 85 tumors* 
C57BL 13 1 2 1 2 1 $ 1 
DBA/2 13 1 | | l | I 6 
CAF 12 l l | 1 6 


* Nontumor deaths after the 30th week. 


exposure time are essentials that have 


been omitted previously in proposed 
methods for assaying comparative car- 
. In the absence of 


experimental verification, the exposure 


cinogenic potency (7 


level at which a carcinogen ceases to 
have “initiating potency” ‘and retains 
only “promoting action” cannot be pre- 
dicted at this time. 

From the early studies in experimental 
carcinogenesis, there has been general ac- 
ceptance of 0.3 percent as providing a 
standard low concentration of carcino- 
genic hydrocarbon dissolved in benzene 
for skin painting experiments (8). An 
indication that 0.3 percent is in fact a 
high concentration of carcinogen may be 
found as early as 1940, when, despite 
reference to the concentrations used as 
minimal doses of carcinogen, tumors 
were reported in 18 of 20 mice that had 
been painted with a 0.05-percent solu- 
tion and in 14 of 20 mice that had been 
painted with a 0.02-percent solution of 
benzopyrene in benzene (9). In our 
laboratory, the tumor-inducing potency 
of even lower concentrations was demon- 
strated with the application of 1 mug or 
less of benzopyrene as a 0.01-percent 
olution in benzene three times weekly 
for the life span of the animal or until 
Table 2). Evi- 


dently, when solutions of 0.01-percent 


a tumor was induced 


benzopyrene applied in microgram or 
lesser quantities induce tumors in 50 to 
100 percent of exposed mice during their 
standard 
minimal dose of carcin- 


life span, such terms as low 
once ntration, 
ogen, initiator, promotor, and cocarcin- 
ogen need to be redefined in quantitative 
terms 

It cannot be denied that cocarcinogens 
may exist, with roles in carcinogenesis 
comparable to that of pharmacologic ad- 
juvants and physiologic or chemical cat- 
alysts. But their existence is yet to be 
conclusively demonstrated by the experi- 
mental oncologist. 

Wiruam E. Poet 

Department of Occupational Health, 
University of Pittsburgh, 
Pittsburgh, Pennsylvania 
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Preliminary Report on Biological 
Applications of Color Television 


Electronic image processing (1) is the 
term we have used to describe a variety 
of electronic means for viewing objects 
or processes and picturing these in their 
original or in altered but 
forms. 


meaningful 
These techniques have been of 
particular interest to us when they per- 
mit visualization of biological phenom- 
ena that cannot otherwise be seen, o1 
when the electronic systems employed 
bring out information that is concealed 
when the phenomena are viewed di- 


rectly, Such systems are analogous to 
indicator systems used in morphological 
studies, such as stains. 

Color television has been explored as 
one of these electronic image-processing 
techniques that can be applied to bio- 
logical millimeter 


problems. Sixteen 


color kinescope (motion-picture) film 
records of a pilot experiment indicate 
that some theoretical advantages of this 
technique can be realized. An amphib- 
ian preparation (frog) was set up in the 
C.B.S. Studios in New York on 10 Apr 
1955, by Louise Warner of Georgetown 
University Medical School and Edward 
'H. Bloch of the Western Reserve Uni- 
versity School of Medicine; the quartz- 
rod illumination technique was em- 
ployed. This preparation was selected 
because it is simple, the results are re- 
producible, and direct motion-picture 
records by this technique are familiar 
to investigators in the ‘field of micro- 


scopic circulation as well as readily avail- 


able for others. The 
C.B.S. color system was employed be- 


cause it 


comparison. by 


s a completely engineered sys- 
tem with inherent adaptability for these 
experimental purposes, and a fully de- 
veloped kinescope recorder is available 

Microscopic circulation in frog mes- 
entery and liver can be observed in nor- 
mal color relationships at satisfactory 
magnifications and with good resolution 
When lighting is reduced below levels 
for microcinematography, satisfactory 
films are Reductions in the 
Kelvin temperature of the light sourc« 


obtained 


can be compensated without sacrifice in 
the final picture. Thermal energy d« 
livered to the tissue can be reduced to 
low levels, thus simplifying the problem 
of maintaining physiological conditions 


At will, the 


move one or two colors from the picture 


investigators could r 


and record the remaining color or colors 


Gamma (the degree of contrast) could 
be varied independently for each color 
Crispening” circuits were employed to 
Phase shifts 


between the camera color wheel and the 


increase apparent contrast 
monitor and recorder color wheels mad 
it possible to record red subject matter 
as green or blue. The investigators could 
observe the exact picture that was being 
recorded on a monitor that was col 

veniently located near the subject m 
terial. 


Examination of kinescope film made 


during this pilot experiment with uw 

modified equipment indicates that com- 
binations of the afore-mentioned vat 

ables produce color motion-picture film 
that contains usable information that is 
not available by direct photography 

The extreme sensitivity to light tha 
is an inherent property of such systems 
makes it conceivable that undisturbed 
human circulation can be observed and 
recorded at usefully high magnifications 
in the retina of man. With the subst 
tution of appropriate filters for the color 
disks in the camera, chemical data could 
be correlated with living morphology in 
those instances in which dissociated light- 
transmission curves have chemical sig 
nificance, as in the case of reduced and 
oxyhemoglobin. 

The experimental film has been or- 
ganized into a short motion-picture en- 
titled, Color Image Processing, Experi- 
Joint Study of Electroni 
Processin It is one of 26 ex- 


ment 26, 
Image 
periments conducted by the Special De- 
vices Center, Office of Naval Research 
U.S. Navy, and the National Institutes 
of Health, Department of Health, Edu- 
cation, and Welfare, in the course of the 
first part of a study of the usefulness of 
television and related techniques in the 
medical research environment 

Murray ( 
Clinical and Professional Education, 
National Institutes of Health 
Bethesda, Maryland 
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Note 

1. The term image processing was introduced in 
the electronic literature by L. S. G. Kovasznay 
and H. M. Joseph (Proc. I.R.E. 43, No. 5, 
1955) to describe electronic techniques for 
sharpening photographic images. We have bor- 
rowed and expanded the term to describe the 
larger field defined in this communication 
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Scopoletin in Differentiating 
and Nondifferentiating 
Cultured Tobacco Tissue 


Two morphologically distinct strains 
of cultured tobacco tissue, when ex- 
tracted with ether, yield markedly differ- 
ent amounts of a fluorescent material. 
These two strains have been cultured for 
5 years and are of a similar (but not 
identical ) origin, being derived from root 
tumors on two separate seedlings of Nico- 
tiana affinis (1). Both strains first grew 
as undifferentiated callus for 3 years. 
Strain 20-B then started to produce buds 
and has continued to do so for 2 years, 
while strain 3-S, which was cultured on 
the same medium and under the same 
conditions, has continued to grow as un- 
differentiated 
wound tracheids (Fig. 1). More recently, 
a substrain of 20-B, called 20-B-O, which 
has reverted to the original nondifferen- 
tiating condition, has been isolated (2 


callus with occasional 


The tissues are all maintained in diffuse 
light at room temperature on a modified 
White’s medium containing 3 g/lit of 
yeast extract. 

The tissues were extracted with 2.5 ml 
of freshly distilled ethyl ether per gram 
of fresh weight for 16 hours in the cold 
room. Dry weights were determined on 
samples of tissue similar to those ex- 
tracted. The materials present in the 
ether extracts were chromatographed on 
Whatman No. | paper with water as the 





HTT 


Fig. 1. Two strains of cultured tobacco 
tissue. (Top) Undifferentiated callus of 
strain 3-S; (bottom) differentiated shoots 
on strain 20-B. Scale in millimeters. 


5K 


ascending solvent. The fluorescent mate- 
rial, visible under ultraviolet light, moved 
as a distinct band and was eluted with 
ethyl alcohol. Optical densities of this 
eluted material were measured at 345 mu 
in a Beckman spectrophotometer. For 
reasons given in a subsequent paragraph, 
the substance was presumed to be scopo- 
letin, and concentrations were calculated 
using a molar extinction coefficient of 
14,000 determined by Goodwin (3) for 
solutions of this compound. 

The results of the analyses are shown 
in Fig. 2. The figures are undoubtedly 
low estimates of the amounts of the com- 
pound present in the tissues, since the 
substance is light-labile, and other losses 
occur in the elution process. Each bar 
represents a mean of 12 extractions, with 
the standard deviation indicated. By the 
methods used, approximately 18 times as 
much of the fluorescent compound is ex- 
tracted from tissue that produces organ- 
as from tis- 

never so differentiated 
About 6 times as much is 


ized structures (strain 20-B 
sue that has 
strain 3-S 

extracted from the differentiating strain 
as from its nondifferentiating substrain 
20-B-O 


aqueous extractions of macerated and 


Hot and cold acidic and basic 


unmacerated tissue yield similar relative 
differences. 

On filter-paper chromatograms, the 
extracted fluorescent material moves with 
6-methoxy-7- 
giving Ry values of 
approximately 0.9 in butanol-acetic acid- 


spots of known scopoletin 
hydroxy coumarin 


water, and approximately 0.34 in bu- 
tanol-ammonia-water (4). The fluores- 
cent material, when eluted from the 
chromatograms with 95-percent ethanol, 
has an absorption spectrum that coincides 
with that reported by Goodwin (3) for 
scopoletin, and with the spectrum of 
known scopoletin determined simultan- 
eously in alcoholic solution. Identical 
spectra were obtained for five separate 
preparations at various concentrations. 
Figure 3 shows one of these. The same 
absorption spectrum is observed in ma- 
terial prepared according to Best (5 

followed by column chromatography on 
Four characteristic maxima 
300 and 345 mu. Both 
known scopoletin and the extracted ma- 


alumina (3 
occur at 230, 254, 
terial give a green-fluorescent spot on 
paper chromatograms in basic solvents 
in daylight, but no daylight-visible spot 
in acidic solvents. These properties of 
the fluorescent material are accepted as 
good indirect evidence that it is indeed 
scopoletin 

Thus it appears that in these tissues, 
under the stated conditions of culture, 
scopoletin is associated with the presence 
of structures in which much differentia- 
tion exists. Similarly, Goodwin and Pol- 
lock (6 


occurs in 


have observed that scopoletin 
Avena roots in relative abun- 
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Fig. 2. Amounts of “scopoletin” extracted 
from three strains of tissue. The figures at 


the ends of the bars are standard devia- 
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Fig. 3. Absorption spectra of known sco- 
poletin (black dots, left-hand scale) and 
the fluorescent compound obtained from 
tobacco tissue (white dots, right-hand 
scale 


dance only in older parts where tissue 
differentiation is occurring. Whether the 
presence of scopoletin is a prerequisite 
for the formation of the organized struc- 
ture or the organized structure produces 
the scopoletin is a question under in- 
vestigation 


KATHARINE TRYON 
Department of Botany, 
University of Wisconsin, Madison 
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The Fossil Evidence for Human Evolu- 
tion. An introduction to the study of 
paleoanthropology. W. E. Le Gros 
Clark. 
Chicago, 1955. x + 181 pp. Illus. $6. 


University of Chicago Press, 


This book is the first in a new series 
intended to provide “authoritative in- 
formation about the growth and status” 
of various biological and medical sub- 
jects. It does this job admirably and will 
be important reading for specialists, stu- 
dents, and people interested primarily in 
other fields 

The author has not attempted to in- 
ventory the fossil! record of the human 
family. In the first chapter he has chosen 
to underline some major problems of a 
morphological and phylogenetic nature 
important in analyzing and interpreting 
indicates the 


hominid evolution. He 


basic features that characterize the 


hominid and pongid radiations and the 


importance of defining clearly taxo- 


nomic categories on carefully chosen 


grounds. The 
an appreciation of 


comparative-anatomical 
need for modern 


evolutionary and genetic concepts is 
stressed and the significance of func- 
tional anatomical studies is indicated. 
The author emphasizes particularly the 
value of “total morphological pattern” 
a term more inclusive than the “char- 
acter complex” of the zoologist) in con- 
trast to comparisons of isolated char- 
acters in assessing the status of a fossil. 

Che remainder of the book deals with 
the major taxonomic categories in the 
fossil record of the Hominidae. The au- 
thor applies separate generic terms for 
the australopithecines of Africa and the 
Middk 
Java (Australopithecus and 
thropu 


hominids are regarded as members of 


Pleistocene men of China and 
Pithecan- 
respectively); all other fossil 


the genus Homo. The author's treatment 
proceeds from the present species (Homo 
sapiens) to that most recently extinct 
H. neanderthalensis) and finally to the 
still earlier forms, Pithecanthropus and 
Australopithecus. After a discussion of 


the major morphological features of 
each, definitions are offered of each ma- 
jor category, and probable relationships 
are indicated. Although the book is well 
illustrated with line drawings, it is un- 
fortunate that no photographs of fossil 


hominids are included. 


6 APRIL 1956 


Book Reviews 


There has long been a need for an 
up-to-date introduction to human evolu- 
tion, particularly one that recognizes 
fully advances made in modern biology 
Sir Wilfrid’s book fills this void excel 
lently. Undoubtedly many workers will 
quibble about minor points, but it re- 
mains nonetheless as a major effort by a 
worker well acquainted with the com- 
plexities of the field and the difficulties 
involved in providing final answers. 

F. Crank Howe t 
Department of Anthropology, 
University of Chicago 


Biochemistry of the Developing Nerv- 
ous System. Proceedings of the first 
International Sym- 
posium, held at Magdalen College, 
Oxford, 13-17 July 1954. Heinrich 
Waelsch, Ed. Academic Press, New 
York, 1955. xvii + 537 pp. Illus. $11.50 


Neurochemical 


The rapid advance of biochemical 
techniques and knowledge in general has, 
during recent years, intensified research 
in brain and nerve chemistry. Investiga 
tors in a variety of border fields have be- 
come interested in this development. Or- 
ganization of meetings on neurochemistry 
on an international scale appears there- 
fore to be a useful effort. The book under 
review presents the proceedings of the 
first International Neurochemical Sym- 
posium. The conference was devoted to 
the “Biochemistry of the developing nerv- 
ous system,” but topics were discussed 
that covered a wide range of related 
fields: 


togeny of the central nervous system 


morphological and functional on 


chemical composition and intermediary, 
metabolism of brain during growth, en 
zymes and enzyme inhibitors, genetic, 
hormonal, and pathological factors 

To illustrate the diversity of the spe 
cific subjects reviewed, a few of them 
mav be mentioned. V. Hamburger dis- 
cussed “Trends in experimental neuro- 
embryology”; J. Folch-Pi, “Composition 
of the brain in relation to maturation”; 
W. M. Sperry, “The lipids of the brain 
during early development in the rat”; D 
Richter, “Metabolism of the developing 
brain”; H. Waelsch, “Blood-brain bar- 
rier’; L. B. Flexner, “Enzymatic and 
functional patterns of the developing 


mammalian brain.” The pathological 
chemistry of the developing brain was 
reviewed by E. Klenk; “Genetic factors 
of the development of the nervous sys- 
tem” by S. Gluecksohn-Waelsch. Re- 
markable developments in ultramicro 
techniques were presented by Lowry and 
Hyden; the former showed well repro- 
ducible data on enzyme activity with 0.1 
microgram of tissue or less; the latter 
described a new method of x-ray micro- 
photometry, which permits in the analy- 
sis of nerve cells the determination of 
the intracellular mass, lipids, and pro- 
teins, in amounts of picograms (10-1? g 
It is impossible to mention all the in- 
Some of 
them, as might be expected among such 


teresting papers presented. 
a great number of papers, did not stand 
up to the high level maintained in gen- 
eral, but the few examples noted here 
may suffice to show the broad approach 
that was applied. The rapid scientific de- 
velopments in so many directions make 
it difficult for the investigator to follow 
neighboring fields of interest in his work, 
and it should be one of the functions of 
such symposia to serve as a means of 
communication. Although the book con- 
tains much valuable information, the 
discussion of the innumerable gaps in our 
knowledge of the various fields is per- 
haps as profitable as the presentation of 
the progress a hieved. 

The question may be raised whether 
it is worth while to include in the book 
all the discussions. Many remarks, even 
if appropriate at the meeting, do not 
really contribute to the information of 
the reader. On the other hand, they in- 
crease the editorial burden, probably out 
of proportion to their significance, raise 
the costs, and impose unnec essarily on 
the time of the reader. A procedure may 
be found to include only those discussion 
remarks that contain pertinent criticism 
or additional information of real value 
On the whole, the book is to be recom 
mended as a collection of interesting and 
stimulating papers that convey a fair pic 
ture of the present state of the subject to 
interested in the field 

Davi NAacHMANSOHN 


all thos 


De partment of Neurology, 
College of Physicians and Surge 
Columbia University 


Small-Angle Scattering of X-rays. André 
Guinier and Gérard Fournet. Trans- 
lated by Christopher B. Walker Wiley, 
New York; Chapman & Hall, London, 
1955. xi + 268 pp. Illus. $7.50. 
Small-angle scattering of x-rays was 

first used in 1930 to study particle size. In 

the 25 years that have elapsed, especially 
in the last 10, the study of such scattering 
has become of very great importance, par- 
ticularly because of its application to the 
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elucidation of pressing technologic prob- 


lems. The subject is not an easy one. In 
many papers that have appeared, particu- 
larly those devoted to theory, the treat- 
ment has been such as to muddy the 
waters rather than to clarify them. This 
timely and elegantly written monograph 
succinctly brings the reader up to date. 
The authors have, with expertness, sepa- 
rated the grain from the chaff. 

The first four 


chapters, entitled 


“Origin and characteristics of small- 
angle x-ray scattering,” “General the- 
ory,’ “Experimental equipment,” and 


“Methods of interpretation of experi- 


mental results,’ cover these subjects 


clearly, thoroughly, and, above all, 
thoughtfully. The final two chapters deal 
with the results achieved to date and 
will prove a surprise to many scientific 
workers, who will discover that here is a 
versatile physical technique, useful in 
such diverse fields as metallurgy, biology, 
and mineralogy, which they have perhaps 
overlooked. The metallurgist will dis- 
cover that small-angle x-ray scattering 
studies of severely cold-worked metals 
tell him some of the story of what hap- 
pens during cold-working, and the biolo- 
gist will find that the sizes and shapes 
of protein and virus molecules can be 
obtained from the 
small-angle data. 


interpretation ot 


A bibliography, originally compiled by 
K. L. Yudowitch and expanded some- 
what to include recent work, follows the 
text. It lists 569 papers. Here, a perhaps 
petty criticism can be made. It is too 
complete; some papers are listed that do 
not deal with the subject even remotely. 

To anyone interested in small-angle 
scattering this book is a “must.” The vol- 
ume may perhaps be disconcerting to 
those who have worked in this field, for 
it will also tell most of us where we have 
erred! 

I. FANKUCHEN 
Physics Department, 
Polytechnic Institute of Brooklyn 


Echinodermata. vol. IV of The Inverte- 
brates. The coelomate bilateria. Libbie 
Henrietta Hyman. McGraw-Hill, New 
York, 1955. vii +763 pp. Illus. $10. 
One must sincerely regret that the 

four outstanding echinodermologists to 

whom Libbie Hyman pays homage in her 
introduction did not live to see this vol- 

ume published. These men who spent 40 

to 60 years of their lives on the study of 

echinoderms would, more than any other 
reader, have been able to appreciate the 
gigantic work that the author has com- 
pleted. To be acquainted with the enor- 
mous amount of literature is in itself an 
accomplishment, especially for a non- 
specialist, and to weld the whole subject 
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together into a complete and harmonious 
picture is more than what one could ex- 
pect a single individual to do. 

The volume consists of a single chap- 
ter, divided into 12 parts. After a brief 
outline of the history of the phylum and 
its most salient features, the reader is 
given a bird’s-eye view of the classifica- 
tion, and then the different classes are 
treated in detail. The arrangement of 
each section is similar to that used in the 
earlier volumes of the series, and in 
other works of similar scope. Consider- 
able space is given to the distribution, 
since the echinoderms are well suited to 
delimit marine geographic provinces. 

Much of the account follows the class- 
ical pattern, laid down in the large works 
published in Europe around the turn of 
the century, and here brought up to date 
with the inclusion of the many impor- 
tant contributions that have been made 
since that time. Of particular interest is 
the part that deals with these animals’ 
physiology, which was almost unknown 
50 years ago 

The last section deals with the phy- 
logeny of the echinoderms and justifies 
the unorthodox manner in which the au- 
thor has rearranged the various classes. 
Based as it is, on larval forms, it is an 
arrangement that most students of these 
animals have visualized, without having 
taken any further step in that direction. 
The views of the author are well sup- 
ported by the most recent biochemical 
studies. The account is fascinatingly 
written and is convincing, although the 
agree, in the case 
of these unpredictable animals, that on 


author probably will 


can modify Miss Hawes’ opinion on fash- 
ion and say that phylogeny is spinach 

The style is easy flowing and clear; the 
language is refreshingly unorthodox and 
picturesque, although the author never 
forgets to brief the reader on the pecul- 
iar language of the specialists, without 
which they would not be able to delve 
into the original papers. The typographi« 
setup is of the same quality as in the pre- 
vious volumes; typographic errors aré 
rare and quite unimportant, and there 
are few statements that need to be cor- 
rected. 

The illustrations complete the text and 
appear whenever they are needed. Many 
are original, while others have been re- 
drawn by the author, which also adds to 
the harmonious aspect of the volume. 
The numbering is clear, the legends are 
models of clearness, and, characteristic 
of the author’s ability to omit irrelevant 
matters, all measurements are consist- 
ently left out where they are not needed. 
The method of giving the reference to 
a special question in the text as is done 
here is infinitely to be preferred to the 
nondescript similar 
works. It takes a little more space, but 


numbers used in 


it fixes the author’s name in the reader's 





mind in connection with this particular 
problem. If the reader wishes to check 
on such a point, he turns to the end of 
the volume, where 40 pages of literature 
are printed with a compactness reminis- 
cent of a New York subway during rush 
hours, but where one with the greatest 
ease can extract complete information 
about each paper. 

The obvious enjoyment the author has 
had in tackling this odd group of animals 
and overcoming all obstacles seems to 
penetrate the whole work. It comes out 
in the open in the preface, where the 
echinoderms are saluted as a noble group 
of animals. After one has had the pleas- 
ure of reading this volume, one is happy 
to salute the noble work of a nobk 
writer. 

ELISABETH DEICHMANN 
Muse um of ¢ om parati é Zoology, 
Har ard l NiWVeE ul 


The Atomic Nucleus. Robley D. Evans 
McGraw-Hill, New York. 1955. xv 
972 pp. Illus. $14.50. 


This book has been two decades in the 
making: it is the result of 20 eventful 
years experience in teaching a course in 
the rapidly changing subject of nucleat 
physics to seniors and first-year graduat« 
students at Massachusetts Institute of 
Technology. It could not have been writ- 
ten so well by anyone without such ex- 
perience, and both today’s student and 
instructor are very Robley 


Evans’ debt for making their respectivé 


much in 


tasks so much easier. 

Although I have not had the good for 
tune of having been a member of one of 
Evans’ classes, I did meet the present 
book as an old friend after a lapse of 
years, for in common with many others 
on this continent I used, in the early 
1940’s, the mimeographed versions of 
Evans’ class notes as very welcome ma 
terial for my own first attempts at teach 
ing a similar course, now taken over by 
a colleague. As often happens on meeting 
old friends after an interval of a decad« 
or more, one is struck by an increase not 
only in their experience of the world 
and in their wisdom but, alas, also in 
their girth. In this case the “girth” is 
partly unavoidably due to the growth of 
the subject, but to some extent the usual 
explanation of obesity—too catholic an 
appetite —also applies here. Of the book’s 
972 pages, 566 are devoted to a discus- 
sion of the nucleus‘ (with time out at 
several points for what amounts to a 
short course on wave mechanics supple- 
mented later by an additional 38-page 
mathematical appendix). Of the bal- 
ance, 179 pages deal with the interactions 
between particles, radiation, and matter, 
and 63 with a condensed course on sta- 
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tistics. More appendixes, an extensive 
index, and a really first-rate 33-page 
bibliography (up to date to 1954) with 
nearly 1100 entries occupy the rest of the 
book. The book is well cross-indexed. 

[he 17 chapters on the nucleus are 
divided into nine on properties of nuclei 

Z, R, M, moments, parity, statistics, 
isotopic abundance, binding energy, and 
nuclear systematics), five on nuclear 
forces, models, and reactions, and three 
on @ and 6 decay. However, the static 
and dynamic properties of nuclei are not 
separated into watertight compartments, 
for a very pleasant feature of the book 
is the arrangement of the sequence of 
topics dictated by the author’s pedagogic 
experience in accordance with the prin- 
ciples of “minimum regret” and “varied 
reiteration” enunciated in the preface. 

The book is written from the point of 
view of an experimental physicist, but it 
includes good summaries of the principal 
theoretical results required to interpret 
the experimental data. A feeling for the 
historical development has been success- 
fully cultivated. 

All in all this is probably the best ref- 
erence textbook of its kind available on 
the subject today. 

G. M. Vov-kort 
Department of Physics, 
University of British Columbia 


Traité de Paléontologie. vol. V, Amphib- 
iens, Reptiles, Oiseaux. La sortie des 
eaux, naissance de la tétrapodie, l’ex- 
ubérance de la vie vegetative, la con- 
quéte de lair. Masson, Paris, 1955. 


1113 pp. Illus, F. 12,800. 


The Traité de Paléontologie, now be- 
ing published in Paris under the direc- 
tion of Jean Piveteau as a series of seven 
large volumes, is a truly monumental 
work that will present, when it is com- 
pleted, a comprehensive survey of the 
animal life of the past. Volume V of the 
series deals with the amphibians, most of 
the reptiles, and the birds. An impressive 
array of European paleontologists con- 
tribute to this volume—namely, Piveteau, 
Jarvik, Dechaseaux, Lehman, Nielsen, 
Saint-Seine, Peyer, Kuhn-Schnyder, Ber- 
gounioux, Hoffstetter, Kalin, de Lap- 
parent, and Lavocat. The result is an 
authoritative, handsome, and well-illus- 
trated book. 

The work is more than a routine com- 
pendium of our present knowledge about 
amphibians, reptiles, and birds of past 
ages; volume V of the Traité is a well- 
written and carefully integrated text, in 
which the various groups of “lower” tet- 
rapods are described and discussed from 
different points of view. Although the 
general organization of the work is nec- 
essarily systematic, which means that the 
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orders and lesser taxonomic divisions of 
these vertebrates, down to significant 
genera, are considered in their proper 
sequence and relationships, the particu- 
lar value of the work is in the many dis- 
cussions of general and special adapta- 
tions, evolutionary trends, classification, 
environmental and ecological factors, and 
many other topics. All this makes for an 
extraordinarily useful and readable vol- 
ume, of inestimable value to the paleon- 
tologist and zoologist. 

It is impossible here to attempt any 
remarks in detail on a book as large and 
as extensive in subject matter as this one. 
Perhaps it is enough to say that the vol- 
ume can be used with a feeling of confi- 
dence, for the text represents the best 
judgment of outstanding experts in their 
several fields and has been prepared with 
attention to the accuracy of details as well 
as to the interest of its more general dis- 
cussions. The omission of the synapsid 
reptiles from the volume (presumably 
they will be included in volume VI of the 
series) will be regretted by many who 
would find it logical and helpful to have 
all of the reptiles together in one book. 
But there is compensation for this omis- 
sion by reason of the full treatment given 
to all of the other lower tetrapods. Errors 
are too trifling to deserve mention here. 
Indeed, Piveteau and his colleagues are 
to be congratulated on a major achieve- 
ment. 

It is unfortunate that the book is so 
very expensive; the price will keep many 
students who ought to have it from pur- 
chasing it. 

Epwin H. Co.sBert 
American Museum of Natural History 
and Columbia University 


New Books 


The Meaning of Relativity. Albert Ein- 
stein. Princeton University Press, Prince- 
ton, N.J., ed. 5, 1955. 166 pp. $3.75 

Language, Thought, and Reality. Se- 
lected writings of Benjamin Lee Whorf 
John B. Carroll, Ed. Technology Press, 
Massachusetts Institute of Technology, 
Cambridge, Mass.; Wiley, New York: and 
Chapman & Hall, London, 1956. 278 pp 
>i 

Protoplasmatologia. Handbuch der Pro- 
toplasmaforschung. vol. VIII, Active 
Transport through Animal Cell Mem- 
branes. Paul G. Lefevre. 123 pp. $9. vol 
X, Red Cell Structure and Its Breakdown 
Eric Ponder. $9.50. Springer, Vienna, 
1955. 

Electrons, Waves and Messages. John 
R. Pierce. Hanover, New York, 1956. 318 
pp. $5. 

American Council of Independent Lab- 
oratories, Inc., Directory. A guide to the 
leading independent laboratories of 
America. American Council of Independ- 
ent Laboratories, Washington, ed. 6, 1956 
67 "pp 


Colloque sur les Questions de Réalité 
en Géométrie. Tenu a Liége du 23-26 
Mai 1955. Centre Belge de Recherches 
Mathématiques. Thone, Liege, Belgium; 
Masson, Paris, 1956. 190 pp. F. 1900. 

Shock and Circulatory Homeostasis. 
lransactions of the fourth conference 
6-8 Dec. 1954, Princeton, N.J. Harold D. 
Green, Ed. Josiah Macy, Jr., Foundation, 
New York, 1955. 291 pp. $5. 

The Theory of Photons and Electrons 
The relativistic quantum field theory of 
charged particles with spin one-half. J 
M. Jauch and F. Rohrlich. Addison- 
Wesley, Cambridge, Mass., 1955. 488 pp. 
$10. 

A Short Dictionary of Weaving. Includ- 
ing some spinning, dyeing, and textile 
terms and a beginner’s guide to weaving 
and dyeing. M. E. Pritchard. Philosophi- 
cal Library, New York, 1956. 196 pp. $6. 

Physical Properties of Chemical Com- 
pounds. Advances in Chemistry Series, 
No. 15. Edited by the staff of Industrial 
and Engineering Chemistry. American 
Chemical Society, Washington, 1955. 536 
pp. $5.85. 

Topological Dynamics. American Math- 
ematical Society Colloquium Publ., vol. 
XXXVI. Walter Helbig Gottschalk and 
Gustav Arnold Hedlund. American Math- 
ematical Society, Providence, R.1., 1955 
151 pp. $5.10. 

Geometry of Four Dimensions. Henry 
Parker Manning. Dover, New York (un- 
abridged and unaltered republication of 
ed. 1, Macmillan, 1914), 1956. 348 pp 
Cloth, $3.95; paper, $1.95. 

The Analytical Theory of Heat. Joseph 
Fourier. Alexander Freeman, trans. Dover, 
New York 19 (unabridged republication 
of the English translation first published 
1878), 1955. 466 pp. Paper, $1.95. 

The Number-System. H. A. Thurston 
Interscience, New York, 1956. 134 pp 
$2.50. 

The Mechanical Properties of Textile 
Fibres. R. Meredith, Ed. vol. 7 of 
Deformation and Flow. North-Holland, 
Amsterdam; Interscience, New York, 
1956. 333 pp. $8.75. 

The Magic Background of Modern 
Anti-Semitism. An analysis of the German- 
Jewish relationship. Adolf Leschnitzer. In- 
ternational Universities Press, New York 
1956. 236 pp $4 

General Chemistry for College B 
Smith Hopkins and John C. Bailar, Jr 
Heath, Boston, ed. 5, 1956. 701 pp. $6 

Plastics Progress, 1955. Papers and dis- 
cussions at the British Plastics Convention, 
1955. Phillip Morgan, Ed. Iliffe, London 
Philosophical Library, New York, 1956 
+32 pp. $17.50 

Cancérisation par les Substances Chimi- 
ques et Structure Moléculaire. Albert 
Pullman and Bernard Pullman. Masson, 
Paris, 1955. 306 pp. Paper, F. 2800. 

Einfiihrung in die Geometrie der 
Waben. vol. IV of Elemente der Mathe- 
matik vom Héheren Standpunkt aus 
Wilhelm Blaschke. Birkhauser, Basel 
Stuttgart, 1955. 108 pp. Paper, DM 
15.25. 

Jenaer Jahrbuch 1955. Wissenschaft- 
liche Veréffentlichungen des Zeisswerkes 
pt. 1. Gustav Fischer, Jena, Germany, 
1955. 148 pp. DM. 14 
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Some Extinct Elephants, Their Rela- 
tives and the Two Living Species. Ceylon 
National Museums Publ. P. E. P. Der- 


aniyagala. Ceylon National 
Colombo, Ceylon, 1955. 161 pp. 

Your Blood Pressure and How to Live 
with It. William A. Brams. Lippincott, 
Philadelphia, 1956. 160 pp. $2.95. 

Speicherung, Stoffanreicherung im Re- 
tikuloendothel und in der Niere. N. Jan- 
cs6. Akademiai Kiado, Budapest, 1955. 
468 pp. 

Les Dislocations et la Croissance des 
Cristaux. Willy Dekeyser and Séverin 
Amelinckx. Masson, Paris, 1955. 184 pp. 
F. 2000. 

Les Lacunes des Cristaux et Leurs In- 
clusions Fluides. Signification dans la 
genése des gites minéraux et des roches. 
G. Deicha. Masson, Paris, 1955. 126 pp. 
F. 950. 

Electromagnetic Waves. G. Toraldo Di 
Francia. Translated from the Italian by 
the author. Interscience, New York-Lon- 
don, 1955. 320 pp. $6. 

Thermal Power from Nuclear Reactors. 
A. Stanley Thompson and Oliver E. Rodg- 
ers. Wiley, New York; Chapman & Hall, 
London, 1956. 229 pp. $7.25. 

Arctic Research. The current status of 
research and some immediate problems in 
the North American arctic and subarctic. 
Special Publ. No. 2. Diana Rowley, Ed 
Arctic Institute of North America, Mont- 
real, Canada, 1955. 261 pp. $3.50; mem- 
bers, $3. 

Medical Library Association Handbook 
of Medical Library Practice. With a bib- 
liography of the reference works and his- 
tories in medicine and the allied sciences. 
Janet Doe and Mary Louise Marshall, 
Eds. American Library Association, Chi- 
cago, ed. 2, 1956. 601 pp. $10 

Doctoral Dissertations Accepted by 
American Universities 1954-1955. No. 22. 
Compiled for the Association of Research 
Libraries. Arnold H. Trotier and Marian 
Harman, Eds. Wilson, New York, 1955. 
298 pp. $8. 

Essays in Biochemistry. Samuel Graff, 
Ed. Wiley, New York; Chapman & Hall, 
London, 1956. 345 pp. $6.50. 

Mechanism of Organic Chemical Reac- 
tions. E. de Barry Barnett. Interscience, 
New York, 1956. 289 pp. $4.75 

Land, Air & Ocean. R. P. Beckinsale 
Duckworth, London, rev. ed., 1956 (order 
from Essential Books, Fair Lawn, N.J 
370 pp. $4. 

The Chemistry and Reactivity of Col- 
lagen. K. H. Gustavson. Academic Press, 
New York, 1956. 342 pp. $8 

The Hopi Indians, Their History and 
Their Culture. Harry C. James. Caxton, 
Caldwell, Idaho, 1956. 236 pp. $5 

Précis de Géologie. A Y usage des candi- 
dats a la licence és sciences, au S. P.C., 
N. et aux grandes écoles. Leon Moret. 
Masson, Paris, ed. 2, 1955. 669 pp. Paper, 
F. 2400; cloth, F. 3000. 

Chemical Safety Supervision. Joseph 
Guelich. Reinhold, New York; Chapman 
& Hall, London, 1956. 221 pp. $4.50. 

La Genése des Sols en tant Que Phé- 
noméne Géologique. Esquisse d'une thé- 
orie géologique et géochimique biostasie 
et rhexistasie. H. Erhart. Masson, Paris, 
1956. 83 pp. F. 560 
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Miscellaneous Publications 


Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Paleocene Mammalian Faunas of the 
Bison Basin in South-Central Wyoming. 
Smithsonian Misc. Coll., vol. 131, No. 6. 
C. Lewis Gazin. Smithsonian Institution, 
Washington, 1956. 57 pp. 

New Species of Ephemeroptera from 
Uganda. Bulletin of Entomology, vol. 4, 
No. 2. D. E. Kimmins. The British Mu- 
seum (Natural History), London, 1956. 
19 pp. 5s. 

Bulletin de la Station Ionospherique 
de Lwiro, Congo Belge. vol. I. February 
1952 to July 1953. Institut pour la 
Recherche Scientifique en Afrique Cen- 
trale. Institut Royal Meteorologique de 
Belgique, Brussels, 1956. 216 pp. 

Monograph of Fossil Holothurian Scle- 
rites. Bulletin, Tech. Ser. No. 89. Don L. 
Frizzell and Harriet Exline. University of 
Missouri, School of Mines and Metallurgy, 
Rolla. 1955. 204 pp 

Membership, Acts Amending the 
Atomic Energy Act of 1946, and List of 
Committee Publications of the Joint Com- 
mittee on Atomic Energy. February 1956. 
Joint Committee on Atomic 
Washington, 1956. 12 pp. 


Energy, 


Oiseaux de l’Afrique Tropicale, pt. 1. 
Georges Bouet. vol. XVI of Faune de 
PUnion Frangaise. Office de la Recherche 
Scientifique et Technique Outre-Mer, 
Paris, 1955. 412 pp. Paper, F. 4000. 

Bibliographical Services throughout the 
World. Third annual report 1953-1954. 
R. L. Collison. United Nations Educa- 
tionai, Scientific and Cultural Organiza- 
tion, Paris, 1955. 93 pp 
Fund for Research in 
Psychiatry, Brief Report of Grant Activi- 
ties for the Year Ending June 30, 1955. 
The Foundation, 256 Edwards St., New 
Haven 11, Conn. 19 pp. 

Bibliography of Plant Protection, 1951. 
J. Barner. Biologische Bundesanstalt fur 
Land- und Forstwirtschaft in Berlin- 
Dahlem. Parey, Berlin, 1955. 420 pp. 

Borderland Problems between Physical 
Chemistry and Physiology. Monogr. Ser. 
of the Research Institute of Applied Elec- 
tricity, No. 5 (1955). Y. Asami and K. 
Higasi, Eds. Research Institute of Ap- 
plied Electricity, Hokkaido University, 
Sapporo, Japan, 1955. 130 pp. 

Sir Arthur Tansley, 1871-1955. Oc- 
casional Pamphlet No. 16. Society for 
Freedom in Science, University Museum, 
Oxford, England. 3 pp. 

Helping Children Get Along in School. 
Bess Goodykoontz. Science Research As- 
sociates, Chicago, Ill., 1955. 48 pp. $0.50. 

Developmental Concordance and Dis- 
cordance during Puberty and Early Ado- 
lescence. Monogr. of the Society for Re- 
search in Child Development, vol. XVIII, 
No. 1. Douglas M. More. Child Develop- 
ment Publications, Univ. of Illinois, 
Champaign, 1955. 128 pp. 

University Patent Policies and Practice, 
Supplement. Publ. 376. Archie M. Palmer. 
National Academy of Sciences-National 
Research Council, Washington, 1955. 93 
pp. $1.50. 


Foundations’ 





Entwicklung und Bedeutung der Land- 
wirtschaftlichen Versuchsstation Hohen- 
heim. Inaugural-Dissertation zur Erlang- 
ung der Wiirde eines Doktors der Land- 
wirtschaft vorgelegt an der landwirtschaft- 
lichen Hochschule 
Hanlein. Institut fiir Tierernahrungslehre 
der Landwirtschaftlichen Hochschule Ho- 
henheim, Mannheim-Baden, 1953. 140 pp. 

Wavelength Data and _ Correction 
Tables for Length Interferometry. Na- 
tional Standards Laboratory Tech. Paper 
No. 8. C. F. Bruce. Commonwealth Scien- 
tific and Industrial Research Organisa- 
tion, Melbourne, Australia, 1956. 87 pp. 

Growth and Development of Dental 
and Skeletal Tissue—Clinical and Biologi- 
cal Aspects. Rept. of the 17th Ross Pediat- 
ric Research Conference. Ross Laborator- 
ies, Columbus, Ohio, 1956. 78 pp. 

A Study of Selected Home Care Pro- 
grams. Public Health Monogr. No. 35 
U.S. Public Health Service, Washington, 
1955 order from Supt of Dox uments, 
GPO, Washington 25). 127 pp. $0.65. 

Bibliography of Research on Deuterium 
and Tritium Compounds 1945 to 1952 
NBS Circ. 562. Lawrence M. Brown, 
Abraham S. Friedman, and Charles W. 
Beckett. National Bureau of Standards, 
Washington, 1956 (order from Supt. of 
Documents, GPO, Washington 25). 85 
pp. $0.50 

Notice Explicative de la Carte des Sols 
et de la Vegetation. Kaniama. Carte des 
sols et de la vegetation du Congo Belge et 
du Ruanda-Urundi. A. Focan and W. 
Mullenders Institut National pour 
L’Etude Agronomique du Congo Belge, 
Brussels, Belgium, 1955. 53 pp 

Observations during the Treatment of 
175 Psychoti« Patients with Re Ser pine 
Rudolf B. Freund. State Hospital Press, 
Utica, N.Y. 9 pp 

Coral Snakes of the Genus Micrurus in 
Colombia. Fieldiana: Zoology, vol. 34, 
No. 34. Karl P. Schmidt. 1955. 23 -pp. 
$0.35. On Some Small Collections of In- 
land Shells from South America. Field- 
iana: Zoology, vol. 34, No. 35. Fritz Haas. 
1955. 27 pp. $1. The Carboniferous Gas- 
tropod Genus Glabrocingulum Thoma 
Fieldiana: Geology, vol. 10, No. 22. 1955 

pp. $0.35. The Paragould Meteorite. 
Fieldiana: Geology, vol. 10, No. 23. Sharat 
Kumar Roy and Robert Kriss Wyant. 
1955. 22 pp. $0.75. Pennsylvanian Inverte- 
brates of the Mazon Creek Area, Illinois. 
Fieldiana: Geology, vol. 12, Nos. 1-4. 
Eugene S. Richardson, Jr. 1956. 76 pp. 
$2. Late Mogollon Pottery Types of the 
Reserve Area. Fieldiana: Anthropology, 
vol. 36, No. 7. John B. Rinaldo and Elaine 
A. Bluhm. 1956. 39 pp. $1.25. Cultural 
Chronology and Change as Reflected in 
the Ceramics of the Viri Valley, Peru. 
Fieldiana: Anthropology, vol. 43. Donald 
Collier. 1955. 226 pp. $6. Chicago Natural 
History Museum, Chicago, III] 

Peaceful Uses of Ator Energy. Re- 
port of the Panel on the Impact of the 
Peaceful Uses of Atomic Energy to the 
Joint Committee on Atomic Energy. vol. 
I. 84th Congress, 2nd session. Joint Com- 
mittee on Atomic Energy, Washington, 
1956 (order from Supt. of Documents, 
GPO, Washington 25). 155 pp. $2. 
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Scientific Meetings 


Nuclear Engineering and 
Science Congress 


Atomic energy has become a multidi- 
mensional phenomenon with many rami- 
fications into the social, as well as into 
the natural and engineering, sciences. It 
still has a fantastically destructive poten- 
tial, but this is now being strongly offset 
by its positive and beneficial effects in 
many different areas. Not only are we 
building a complex technology with a 
variety of 
at the 


“peaceful applications,” but 
same time atomic energy has be- 
come a force to pull groups together with 
diverse interests. 

People with widely varying specialties 
and with different backgrounds of ex- 
perience are finding that they must work 
together if the problems are to be solved 
[he barriers that so frequently tend to 
develop between different disciplines are 
in this instance being weakened, with in- 
creased mutual understanding as the re- 
sult. For example, power-reactor devel- 
opment cannot be successful without the 
joint cooperation of science and engi- 
neering; of government, industry, and 
education; of insurance companies and 
power companies; and of the United 
States and other countries on this side of 
the Iron Curtain and maybe—in the end 

on the other side as well. 

Under the shadow of an atomic-weap- 
ons race between the United States and 
the U.S.S.R., enthusiasm for the devel- 
opment of peaceful atomic applications 
has grown in chain-reaction fashion dur- 
ing the last year or so. One might say 
that the control rods on this reaction were 
pulled back at Geneva, and the activity 
throughout the world since then is pro- 
ceeding so fast that it is very difficult to 
keep track of it and to see what patterns 
are torming. 

It was against this background that 
the Nuclear Science and Engineering 
Congress was held at Cleveland, Ohio, 
during the week of 12 Dec. 


different organizations came together to 


Twenty-six 


discuss some of their mutual interests and 
activities in the atomic-energy field. The 
proceedings were planned by a general 
committee formed from the sponsoring 
societies as a result of initiative taken by 
the Engineers Joint Council. Under the 
chairmanship of John R. Dunning (Co- 
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lumbia University), this committee estab 
lished subcommittees that managed to 
put together a successful and fast-moving 
program. 

The significance of the meeting lay in 
its broad sponsorship and in the variety 
of subjects that came up for discussion 
under the general heading of nuclear 
science and engineering. To provide a 
rough picture of the total proceedings, 
and to illustrate the diversity of interests 
that found common ground, the societies 
that contributed papers are listed here, 
along with examples of subjects discussed 
i More than half of the 
papers were provided by eight of the ten 
constituent 


in each case. 


Engineers 
Joint Council, and these societies are 
therefore listed first 


societies ot the 


of Chemical En: 


{American Institute 
neers: “Rear tor-site selec tion,” - | he re- 
actor at the University of Michigan,” 
“Gamma-radiation effects on certain so 
lutions,” “Sodium cooling of reactors 
“Cranium diffusion through graphite, 
‘Continuous dissolution of uranium re- 
actor fuels,” “Small nuclear power pack- 
tanks for 


wastes,” “Neutron flux measurements.” 


ages,’ “Storage radioactive 

This organization was particularly a 
tive, not only in terms of the number of 
papers presented, but also in its sponsor 
ship of an International Atomic Expos 
tion, which was held simultaneously, and 
in its arrangements for the sale to those 
interested of preprints of most of the 
papers. At a special dinner meeting, the 
speaker was Gunnar Randers, special ad- 
viser on atomic energy matters to the 
Secretary-General of the United Nations 
He gave an excellent presentation of his 
countrys view of the cooperation on 
atomic matters showing that small size 
states such as his need to get into com 
mercial operation in order to raise their 
standard of living. 

American Society of Mechanical En- 
gineers: 


“Reac tor 


safety and shielding,” 


Che liquid metal fuel reactor,” 
“Reactor 


“Reactor controls 


pressure vessels,” 


and instrumentation,” “Fuel elements,” 
“The corrosion of liquid metal coolants,’ 
“Temperature transients in a nucleat 
power! system.” 

Institute of 


Engineers: 


American 
Metallurgical 


damage 


Mining and 
“Radiation 


to metals,” “Neutron effects in 


graphite,” “Solid hydrides,” “Ceramic 
fuel materials,” “Production of uranium 
metal,” “Zirconium metallurgy.’ 
American Water Works Association 
Measurement of radioactivity in water,” 
“Radiochemical radio- 
isotope separation,” “Removal of radia- 


tion fallout by water treatment processes, ’ 


techniques for 


“Land disposal of reactor wastes 
American Institute of Electrical Er g1- 


neers: “Control 


f research-type nuclear 
“Reactor 
Chalk River,” 


nuclear power plants,” 


reactors,” instrumentation at 
Dynamics and control of 
“A reactor simu- 
lator for teaching purposes,” “Machine 
sources of ionizing energy 

American Society for 


Education In 


Engineering 
illustrate the 
kinds of educational backgrounds that 


der to 


are important in nuclear engineering, the 
views of specialists in five different areas 
were presented: “Nuclear and thermal 


design of power reactors,” “Mechanical 


design ot power reactors.” “Fuel ele- 
ment, metallurev, corrosion, and coolant 
problems,” “Reactor control and instru- 
mentation,” “Design of radioactivity fa- 


cilities and 


shields.” The 


generally agreed that in 


absorption 
speakers wert 
the training of nuclear engineers empha- 
sis should be placed first upon th 


endi- 
neering fundamentals, but that the stand- 
ard courses can be enriched by including 
problems and 


field. 


{mericar 5 


xamples from the nuclear 


ty of Ci il Ey oinec? 
Meteorology is related to reactor-sit« 
Radiation effects on stru 


‘The Army 


SS le ction, 


tural materials package 


power reactor 


{merican Society of Refrigerating En- 


gineers: “High radio pasteurization—a 
new process of food preservation combin- 
ng radiation with refrigeration 

ime rican Chemu al Soci ty | iteTa- 


ture on nuclear engineering, radiation 


hazards, biological effects of rad ation, 
and so forth.” ‘ Radioisotopes in chemical 
studies,” “Boron compounds,” “Neutron 


Radia- 


tion-induced cross-linking and degrada- 


reactions in chemical analysis,” 


tion.” “Radiation effects on polymers,” 
Legal problems in atomic energy,” 
U235 and thorium separation from fis 


sion products,” “New developments in 


high-temperature emf measurements,” 
“Hot labora 


kilocuric 


Atomic waste disposal,” ° Radioactivity 


Water quality problems,” 
tory preparations at level,” 
“Plutonium hexa- 
fluoride.” The ACS contributed 
papers than any 
AIChI 


many, it can be said that the meeting was 


n stream pollution,” 
more 
ther single society, and 
since the contributed nearly as 
largely chemical in character. Together 
these two organizations contributed more 
than a third of the papers 
Nuclear Society 
iranium and its alloys,” 


“Evo- 


{mericar Irradia- 
tion effects in 


Fluid breeder reactor concept,” 





lution of gas from graphite-moderated 
material,” “The small liquid metal fuel 
reactor,” 


“Temperature-dependent _ki- 
“De- 


facilities,” 


netics of circulating fuel reactors,” 


sign of radiation analyti 
“Testing of reactor fuel elements,” “Eco- 
nomics of radiochemical plants,” “Neu- 
tron cross sections of plutonium isotopes,” 


and U235,” 


The existence of this society is in itself 


“Nuclear properties of U? 


a recognition of the fact that atomic 
energy will not fall within the sphere of 
any one of the older societies. It was or- 
ganized to provide a common meeting 
ground for physicists, chemists, biolo- 
gists, and all others with a spec ial interest 
in nuclear science. 

American Geological Institute: “Ra- 


dioactivity surveying,” “Uranium sup- 


plies,” “Uranium deposits in different 
parts of the world,” “Uranium processing 
and geochemistry. 

American Society for Metals, Amer- 


ican Society for Testing Materials, Insti- 


tute of Radio Engine ers, Socte ty of 
lutomotive Engineers, and American 
Rocket Society: “Hydrogen-uranium re- 


lationships,”’ ‘“Self-luminous materials,” 
“An accelerator as a radiation source,” 
“Radioactive methods for measuring en- 
“Nuclear 
combustion research 

Industrial Forum: “AEC li- 
“The 


“Radiation safety 


gine deposits,” radiation in 
Atomi 
ensing policies and procedures,” 
insurance problem,” 
“AEC 


cies,” “Atomic energy patent problems.’ 


regulations,” classification _poli- 
Chis organization represents a large va- 
riety of industrial interests in atomi 
energy, thus broadening even more the 
base of the meeting 

Cleveland Enginec ring Society: This 
ganization sponsored a_ well-attended 
-day conference for management on 

The place of the atom in your busi 
ness.” 

lo summarize the meeting in terms of 
society participation does not give a fair 
picture, because, after all, the program 
was organized into 50 separate sessions 
with several societies contributing to each 
n most cases. Many of the titles of thess 
sessions related, of course, to reactor 
technology. The liquid metal fuel reactor 
attracted the most attention of the various 
reactor types that were considered. With 
uranium carried in solution or as a slurry 
in liquid bismuth at high temperatures, 
this system appears to have some real 
advantages, but the attention given to it 
at Cleveland is probably out of propor- 
tion to its present state of development 

\lso of special interest was a reactot 
design concept presented by H. H 
Hyman and J. J. Katz ( Argonne National 
Laboratory). They propose a heterogene- 
ous reactor that permits continuous chem- 
ical processing of the fuel. In heterogene- 
ous systems, it is ordinarily necessary 
that the fuel elements be removed from 
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time to time for separate processing, 
whereas continuous chemical treatment 
of the fuel is one of the big advantages 
of a homogeneous reactor system. In this 
instance, the virtues of the two systems 
are combined by using bare uranium fuel 
elements, which are slowly dissolved in 
the cooling fluid, which is continuously 
proc essed. 

[The complicated question of separat- 
ing uranium and plutonium from fission 
products was discussed in some detail by 
both the chemists and the chemical engi- 
neers. Other sessions were devoted to the 
effects of radiation on structural mate- 
rials, on chemical reactions, on polymers, 
and on food. These radiation effects 
promise to open up new fields in the 
chemical and food and drug industries. 
Much is still to be learned, but whereas 
we used to speak of “radiation damage,” 
it is now becoming customary to refer to 
‘radiation effects.” 

Safety problems, site selection, and the 
disposal of reactor wastes occupied sev- 
eral sessions. Uranium deposits in sev- 
eral different parts of the world were dis- 
cussed, along with the pertinent geology 
and methods of surveying. 

One of the major problems in the de- 
sign of reactor fuel elements results from 
the effects of radiation on the uranium 
itself. For 


changes its dimensions, and to prevent 


some reason, the uranium 


this becomes a major metallurgical prob- 
lem. In discussing these effects in a paper 
entitled “Irradiation effects in uranium 
and its alloys,” S. H. Paine and J. H. 
Kittel made an interesting observation. 
They concluded “candidly” that uranium 
is not a very satisfactory engineering ma- 
terial for use in a nuclear reactor.” They 
were, however, willing to admit that its 


one “virtue is that it fissions.” 


Che meeting also had its political over- 
Senator Clinton P. 
the Joint 
Committee on Atomic Energy, was the 


tones Anderson, 


chairman o Congressional 


after-dinner speaker at the Cleveland 


Engineering Society’s Conference for 


Management Senator Anderson at- 
tracted considerable attention by attack- 
Atomic 


Energy Commission and its policies re- 


ing the secrecy policies of the 


lated to access permits 
year, the AEC 


more than 600 different organizations, 


sy the end of the 
had awarded permits to 


each with permission to acquire certain 
kinds of classified information. Senator 
Anderson had this to say: “Why did we 
ever need access permits and clearances? 
Here [in Cleveland] are businessmen and 
scientists from all over the world talking 
about so-called secrets! But 10,000 peo- 
ple at home have been reading confiden- 
tial material as I have. How long do they 
Now exactly what do 
we accomplish by this procedure? I will 


stay secrets? 


pass over the question of whether such 
confidential information is worth guard- 





ing. I will ask instead if this whole com- 
plicated system of clearances keeps in- 
formation out of the hands of our ene- 
mies—assuming they want it. Of course 
it doesn’t. Are we to think that a foreign 
spy would necessarily have some sort of 
a police record showing him to have been 
an undesirable citizen or an embezzler 
when he asks an “L” 
Hardly! 

At the All-Congress dinner Lewis L 
Strauss, chairman of the Atomic Energy 
speaker. He em- 


phasized the seriousness of a “mounting 


( learan e chec k: 


Commission, was the 


shortage” of scientific and engineering 
talent. He said that, unless we create a 
large reservoir of technical talent and 


t 





make certain that the reservoir is consi 
ently replenished, we will be outdis- 
tanced and left behind. He pointed out 
that this country is at present training 
fewer than 500 persons a year for work in 
the field of atomic power, whereas thers 
is a current need for 3 or 4 times this 
number. He took this occasion to an- 
nounce that to help meet this problem 
a summer institute for engineering col- 
lege professors is to be held at Argonne 
during an 8-week period this coming 
summer, It is to be jointly sponsored by 
the AEC, National Science Foundation, 
the American Society for Engineering 
Education, and Northwestern University 
[he purpose is to help engineering col- 
lege professors gain a more intimate a 
quaintance with the field in order that 
they may include nuclear materials in 
their engineering courses 

The story of the meeting cannot bs 
complete without reference to the 161 
exhibitors of the International Atomik 
Exposition. Many of the organizations 
represented reported enthusiastically both 
on sales orders and on new contacts 


Most of the 


and in many cases repeated what was 


exhibitors were industrial 


shown at Geneva last August. Of special 
interest was the subcritical nuclear ré 
actor in actual operation that was show: 
by New York University. The Americar 
Museum of Atomic Energy had a wids 
variety of educational exhibits illustra- 
ting the peacetime uses of atomic energy 
The exhibit of the Quartermaster Food 
and Container Institute for the Armed 
Forces was of special importance, be 
cause it illustrated the possible use ol! 
radiation for food sterilization. 

It is the purpose of this summary to 
give some picture of the over-all pro- 
ceedings as planned by the program 
committee, but the meeting had, with- 
out doubt, another large impact, which 
cannot be summarized. The informal dis- 
cussions that took place in the Exhibit 
Hall, in the corridors, and in the hotel 
rooms provided many opportunities for 
exchange of views, discussion of common 
problems, and, without doubt, for job 
seeking and recruitment. The informal 
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_____Kedak reports to laboratories on: 


making one’s point vividly in a learned journal ...a real heavy ion with a triple charge... 
film you can switch from black to white and back again (and again) 


Cut-rate color 





A beautiful photograph 
of Castilleja linearifolia in | 
full color might have | 
been printed in this 
space. 


| 





A set of four printing plates would 
have been required—magenta 
(known to printers as “‘red’’), cyan 
(known to printers as “blue’’), yel- 
low, and black. Arrangements would 
have had to be made for the page 
through four impressions 
under exacting conditions of regis- 
ter and inking. We could have af- 
forded it and so could almost any 
other firm listed on the New York 
Stock Exchange. 

To a certain national wildflower 
society, however, which does have 


to go 


a beautiful color transparency of 


Castilleja linearifolia to reproduce 
in its bulletin, this order of expendi- 
ture is enough to chew. its whole 
publication budget into shreds. 
Such figures have scared off many 


other societies and publishers of 


periodicals and books aimed at 
smallish audiences. 

Very well, we have devised a cut- 
rate color printing method. It is 
intended for press runs of not much 
more than 2,500 copies. It dispenses 
with the black plate, depending on 
overprinted heavy inking for ren- 
dering dark areas. It permits none 
of the laborious hand work that’s 
back of the exquisite effects achieved 
in some color advertisements and 
none of the color correction by 
electronic computing circuitry, used 
for editorial color illustrations in 
some mass magazines. It would 
hold down the soaring flight of an 
advertising art director’s creative 
imagination. 

But, by George, it’s color print- 
ing, and it might be just the ticket 
for the scientist with a few Koda- 
chrome or Ektachrome slides that 


drive home the whole point he 
wants to make. Matter of fact, it 
was him we developed the process 
for. 

Eastman Kodak Company, Graphic 
Reproduction Division, Rochester 4, 
N. Y., can supply the names of some 
printers who know all about the “*3-color 
short-run” process. 


In early spring sap 

When the bark of a longleaf pine is 
scraped down into the sapwood, the 
wound exudes an item of commerce 
called gum oleoresin. This consists 
of a mixture of a- and 8-pinenes, 
sold as gum turpentine, plus a mix- 
ture of the following resin acids: 


HsC_CO:H H.c_COM 


so-d-pimoric ocid dehydroobiet r) CH 


Dancing to the tune of tempera- 
ture and pH, the loose protons and 
the double-bond electron configura- 
tions can twinkle around in these 
isomers like so many animated elec- 
tric signs. If you do your work in the 
cold, you'll find that levopimaric 
acid is the largest single component 
of these resin acids; it is particularly 
dominant in early spring sap. 

The levopimaric acid—and only 
the levopimaric acid—reacts exo- 
thermically with maleic anhydride, 
Diels-Alder-wise, to yield our new 
Maleo-pimaric Acid(Eastman 7151): 


+ 


With the aid of a little sodium 
hydroxide, this can pick itself up a 
solvating charge at three places and 


go floating off to new adventures 
with all that molecular weight, 
water-soluble as you please. 


HyC _CO0O0 


“i” 


in —CH-C00- 
HC CH 
\SO™ cht 
CH 
U—_——_§—— CH-C00— 


Think, particularly, of the inter- 
esting esters it would make. 


You take it from here. 100 grams of 
Maleo-pimaric Acid (Eastman 7151) 
costs $3.00. It and roughly 3500 other 
Eastman Organic Chemicals come 
from Distillation Products Industries, 
Eastman Organic Chemicals Depart- 
ment, Rochester 3, N. Y. (Division of 
Eastman Kodak Company). 


We pre-expose, you de-expose 
and re-expose 

Great reputations for cleverness 
around the laboratory have been 
built by that happy breed who carry 
around scraps of information like 
the following to bring forth at mo- 
ments of decision: 

There is a film (called Kodak Au- 
topositive Film and sold by Kodak 
Industrial and Graphic Arts Deal- 
ers) which comes from the factory 
with a stupendous latent blackness 
that can be wiped clean with yellow 
light and be put back with white 
light. The density it gives, if devel- 
oped and fixed without exposure, is 
6, which means that light passing 
through is attenuated by a factor of 
1,000,000. If before processing, how- 
ever, 3,000 foot-candles of illumina- 
tion fall for two minutes on the film 
through a piece of Kodagraph Sheet- 
ing, Yellow, the same development 
and fixation leave it almost as clear 
as window glass. A briefer exposure 
without the yellow sheeting restores 
the latent density. One can swing 
back and forth thus dozens of times. 
The principle is simply that radia- 
tion of wavelength shorter than 420 
my builds latent density and radia- 
tion from 420 my to 750 my cuts it. 


Price quoted is subject to 


change without notice. 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 
its divisions are... serving laboratories everywhere 
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breakfast meetings that were organized 


to bring together those on the same pro- 
grams provided many opportunities for 
people to associate faces with names they 
already knew. Also. it was significant 
that a number of representatives of Ger- 
man industry were much in evidence. 

A meeting of this kind was without 
precedent, but it was clearly a success. 
With atomic energy continuing to draw 
more groups together and, at the same 
time, leading in new directions, there can 
be little doubt that the forces that 
brought this meeting into being will in 
due course operate to produce another. 

Puiuip N. Powers 
Internuclear Company, Clayton, Missouri 


Meeting Notes 


® Supported by the Sociedade Brasileira 
para o Progresso da Ciéncia (Brazilian 
Society for the Advancement of Sci- 
ence), the National Research Council 
of Brazil, and the Associacao Paulista de 
Bibliotecarios (Paulista Association of 
Librarians), a symposium on scientific 
bibliography and documentation was 
held in Sao Paulo 24-27 Feb, The pro- 
gram of the symposium included (i 
bibliographic problems that scientists 
and librarians are interested in, (ii) the 
Brazilian Institute of Bibliography and 
Documentation, (iii) systematic docu- 
mentation, (iv) photographic documen- 
tation, (v) the most important biblio 
graphic problems in Brazil. 

There were also panels on librarian- 
ship; punch-card bibliographic method; 
union catalogs of books and periodicals; 
bibliographic research on social sciences, 
history; and the 
meaning of documentation 


physics, and natura 


This symposium was organized by the 
Sociedade Brasileira para o Progresso 
da Ciéncia in connection with many 
other Brazilian university libraries unde 
the responsibility of Paulo Sawaya, gen- 
eral sex retary of the SBPC, P.O. Box 


2926, Sao Paulo, Brazil 


® The 
graphic Society will hold its tenth an- 
nual meeting at the Claridge Hotel, 
Atlantic City, N.J.. 15-17 June. The 
program includes a colloquium on “The 
with Alex- 
ander Forbes as chairman, and a sym- 
posium on “EEG in the diagnosis of 
coma states,” with Jerome K. Merlis as 
chairman. 


American Electroenc ephalo- 


history of neurophysiology,” 


® The ninth annual summer conference 
sponsored by the biology department of 
Brookhaven National Laboratory will be 
held 21-23 May, 1956. The program 
consists of a symposium on Genetics in 
Plant Breeding. The program is divided 
into five sections as follows. 
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“Use of changes in the chromosomal 
complement,” K. Sax, E. R. Sears, E. G. 
Anderson, and G. L. Stebbins; “Applica- 
tions of the studies in quantitative in- 
heritance,” E. R. Dempster, C. C. 
Cockerham, and R. Allard; “Use of 
self-incompatibility and male sterility,” 
M. M. Rhoades, D Lewis, D. F. Jones, 
and W. H. Gabelman; “ 
induced mutations,’ W. M. Myers, J. 
MacKey, C. F. Konzak, and W. C. 
Gregory; “Use of natural and induced 
variability,’ R. A. Brink, J. D. Harlan, 
G. W. Keitt, and D. M. Boone. 

The conference will be held at the 
laboratory, which is located at Upton, 
Long Island, about 65 miles east of New 
York. Inquiries about further informa- 
tion should be addressed to Dr. H. H. 
Smith, Brookhaven National Laboratory, 
Upton, N.Y., by 1 May. 


Use of radiation- 


® The 32nd annual meeting and 29th an- 
nual scientific sessions of the American 
Heart Association. will be held in Cin- 
cinnati, Ohio, beginning 27 Oct. and 


continuing through 31 Oct. The scientific 
portion of the meeting will be conducted 


27-29 Oct. Those wishing to present 


papers must submit abstracts by 15 May 
to the Medical Director, American 
Heart Association, 44 E. 23 St., New 
York. 


Because of the expanded facilities 


available, there will be space for an in- , 


creased number of both scientific and 
technical exhibits. Application forms for 
prospective scientific exhibitors must also 
be submitted to the medical director by 


15 May. 


@The fifth National Clay Conference 
will be held at the University of Illinois, 
Urbana, 8-10 Oct. The conference is 
sponsored annually by the Clay Minerals 
Committee of the National Academy of 
Sciences—National Research Council, 
under the cuairmanship of R. E. Grim 
of the University of Illinois. 
Contributed papers on subjects related 
to clay mineralogy or technology will be 
welcome. Titles for inclusion in the pro- 
gram must be received by 1 May, and 
short informative abstracts will be re- 
quired by 15 June. Titles and abstracts 
may be sent to Dr. W. F. Bradley, Illi- 
nois State Geological Survey, Urbana. 


® The American College of Cardiology 
will hold its fifth annual convention at 
the Hotel Drake in Chicago 16-18 May. 
The meeting over which Walter S. 
Priest of Chicago will preside, will pre- 
sent three symposia devoted to (i) con- 
gestive heart failure, (ii) cor pulmonale, 
and (iii) cardiac catheterization and 
angiocardiography. The sessions will 
cover all aspects of research, diagnosis, 
and therapy. 

In addition, there will be research 





and commercial exhibits outlining the 
latest advances in cardiology. Further 
information may be obtained from the 
secretary of the college, Dr. Philip Reich- 
ert, Empire State Building, New York, 
N.Y. 


SThe Atomic Industrial Forum has an- 
nounced that site of the second annual 
Trade Fair of the Atomic Industry has 
been shifted from the Morrison Hotel in 
Chicago to the Navy Pier. The fair will 
run during the period 24-28 Sept., con- 
currently with a major forum meeting 
on “Management and technology for the 
atomic industry,” 25-27 Sept. The Mor- 
rison Hotel will remain as conference 
headquarters and primary meeting lo- 
cation. 

Emphasis in the Trade Fair is on the 
products and services directly related to 
the application of atomic energy, either 
through power generation, heat utiliza- 
tion, or wide use of radiation in manu- 
facturing processes, research, agriculture, 
medicine, and food sterilization. 


® The third International Conference on 
Biochemical Problems of Lipids will be 
held in Brussels, Belgium, 26-28 July 
and will consider the blood lipids and 
the clearing factor. Topics to be dis- 
cussed are the chemical and physical- 
chemical properties of the blood lipids 
and lipoproteins, the changes in lipid 
distribution, the mechanism of clearing 
and the enzymatic factors involved, the 
relationship to metabolism, transport, 
and other related problems. 

The conference is organized under the 
auspices of the Royal Flemish Academy 
of Sciences of Belgium in the “Paleis der 
Academien,” Brussels. Inquiries and ap- 
plications for participation should be ad- 
dressed to the chairman of the organizing 
committee, Prof. R. Ruyssen, St. Jans- 
vest 12, University of Ghent, Ghent, 
Belgium. 


® The annual meeting of the Society of 
Rheology was held in New York City, 
2-4 Nov. 1955. Herbert 
National Bureau of Standards) was 
presented with the 


Leaderman 


singham medal of 
the society by John D. Ferry (of the 
University of Wisconsin). Ferry reviewed 
Leaderman’s researches and writings in 
the field of rheology and pointed out the 
importance of his work in preparing and 
promoting an international standard of 
nomenclature for the science of flow 
and deformation of materials. 

The technical program of the meeting 
was divided into five half-day sessions. 
At the first session on Wednesday after- 
noon, four papers dealing with the rhe- 
ology of metals were presented. During 
succeeding sessions, papers were given 
on such diverse topics as the deformation 
of the earth, the flow of glacier ice, the 
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Dehydrated 
Culture Media 
DIFCO 


The utmost in efficiency and economy in 
the bacteriological laboratory is realized 
through use of Dehydrated Culture Media, 
Difco. 


Convenience—any medium can be instantly prepared. 

Stability—media can be kept without deterioration. 

Availability—each medium is instantly available. 

Completeness—no additional ingredients are required. 

Uniformity—successive lots are identical. 

Comparability—dependable, comparative studies are 
possible in widely separated laboratories over long 
periods of time when standardized Difco Products 
are employed 


Specify “DIFCO” 
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BIND °EM... 
and you'll 
find them! 






Keep your copies of SCIENCE always available for 
quick, easy reference in this attractive, practical 
binder. Simply snap the magazine in or out in a few 
seconds—no punching or mutilating. It opens FLAT 
—for easy reference and readability. Sturdily con- 
structed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 
gold leaf will make a fine addition to your library. 
Only $3.25 postpaid; add 50¢ for orders outside 
U.S.A. (Personal check or money order, please.) 
Name of owner, 75¢ extra; year of issue, 50¢ extra. 


Washington 5; D.C. 


e 1515 Massachusetts Ave.,NW, 
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Useful Books from 
Little, Brown 


THE CIBA 


FOUNDATION 
HISTAMINE SYMPOSIUM 


This book gathers together and cor- 
relates the latest histamine findings of 
internationally known authorities. It 
will be of great value as a single source 
of material on the rapid advances be- 
ing made in histamine research today. 
Prepared jointly with the Physiological 
Society and the British Pharmacologi- 
cal Society. $9.00 (Tent.) 
PORPHYRIN BIOSYNTHESIS 
AND METABOLISM 

A report of the first conference devoted 
entirely to porphyrin biochemistry. 
The material presented concentrates on 
the theme of normal biosynthesis. The 
report contains much heretofore un- 
published material and will be a sig- 
nificant reference source for many 
years. $6.75 
EXTRASENSORY PERCEPTION 
A group of internationally known 
scientists examine claims for extra- 
sensory perception, considering such 
subjects as the nature of laboratory 
evidence, difficulties in the way of 
scientific recognition, statistical as- 
pects, the sensory nature of bird navi- 
gation, telepathy and precognition 
among primitive peoples, and para- 
psychology in the modern approach to 
psychosomatic man. $5.00 (Tent.) 
PRESERVATION AND 
TRANSPLANTATION 

OF NORMAL TISSUES 

Covers problems of immunity, surgery, 
long-term large-scale tissue culture, 
transplantation of preserved nonviable 
tissue, homografting of endocrine tis- 
sues, histological evolution of gonadal 
tissue transplanted after freezing and 
thawing, transplantation of cultivated 
parathyroid gland tissue in man. “This 
collection by the leading workers in the 
field is a timely and very worthwhile 
addition.” — The American Surgeon. 
55 $6.00 


5 illustrations. 
For immediate delivery 















































use this ad as your order form 
and mail to your medical 
book dealer or directly 
to the publisher 





relationship of the flow of synovial fluid 


to health and disease in the human body, 
and mathematical approaches to rheo- 
logical problems. Several papers de- 
scribed the visco-elastic properties of 
various high-polymeric materials used 
for rubbers, plastics, and fibers. A new 
kind of mass flowmeter was described, 
and methods for making improved 
measurements of bulk moduli and in- 


trinsic viscosities were considered 


® The 36th annual meeting of the Ameri- 
can Society of Ichthyologists and Herpe- 
tologists will be held at the Conservation 
[raining School, Higgins Lake, neat 
Roscommon, Mich. 21—24 June. Hous- 
ing accommodations for adults may be 
litles 
of papers to be presented should reach 
Charles F. Walker, Museum of Zoology, 
Ann Arbor, Mich., by 1 May. Inquiries 
may be directed to the local chairman 
Dr. Reeve M. Bailey, Museum of Zool 
ogy, Ann Arbor. 


arranged by addressing the school 


Society Elections 


®American Association of 
Workers: pres., 
lumbia University; sec., Robert Rutman, 
National Secretary, 6331 Ross St., Phila- 
delphia, Pa.; treas., Alfred Lisi, Phila- 
delphia Pa. The vice 


Scientific 
Harry Grundfest, Co- 


residents are 
] 


Hans Blumenfeld, Kirtley Mather, 
Dwight McNair-Scott, Phillip New- 
mark, Linus Pauling, Melba Phillips, 


Theodor Rosebury, and Leland Taylor. 


® Association for Applied Solar Energy 
pres., Jan Oostermeyer, Phoenix, Ariz.; 
Valter T. Lucking, Arizona 
Public Service Company, Phoenix; se: 
treas., John I. Yellott, Stanford Research 
Institute, Menlo Park, Calif 


vic e pres., 


®Council of the American Association 
of Physics Teachers: pres., Walter C 
Michels, Bryn Mawr College; pres. elect, 
Vernet E. 
Frank Verbrugge, Carleton College; 
treas., Francis W. Sears, Dartmouth Col- 


lege. 


Eaton, Wesleyan University; 


B® Genetics Society of Canada pres., 
Stanley G. Smith, Forest Insect Labo- 
ratory, Sault Ste. Marie, Ontario; v. 
pres., T. J. Arnason, University of Sas- 
katchewan; sec.-treas., J. W. Morrison, 
Cereal Crops Division, Central Experi- 
mental Farm, Ottawa, Ontario. 


BSociety of Rheology: pres. F. D. 
Dexter, Bakelite Company; Ist v. pres., 
J. H. Dillon, Textile Research Institute; 
2nd v. pres., J. H. Elliott, Hercules 
Powder Company; editor, Bryce Max- 
well, Princeton University; sec.-treas., 
W. R. Willets, Titanium Pigment Cor- 


poration, 
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Forthcoming Events 
May 


1-3. Electronic Components Sympo- 
sium, 7th annual, Washington, D.C. (A. 
W. Rogers, U.S. Army Signal Corps, Fort 
Monmouth, N.J. 
3-5. American Philosophical Assoc., 
Western Div., Bloomington, Ind. (W. H. 
Hay, Bascom Hall, Univ. of Wisconsin, 
Madison 6. - 

3-5. Illinois State Acad. of Science, an- 
nual, Springfield, Ill. (L. E. Bamber, 223 
Natural History, Univ. of Illinois, Ur- 
bana. ) 

3-5. Midwestern Psychological Assoc., 
annual, St. Louis, Mo. (D. W. Fiske, Dept. 
of Psychology, Univ. of Chicago, Chicago 
37, Ill. 

3-5. Soc. for American Archaeology, 
annual, Lincoln, Nebr. (A. C. Spaulding, 
Museum of Anthropology, Univ. of Michi- 
gan, Ann Arbor. 

4. American Assoc. of Spectrographers, 
7th annual, Chicago, Ill. (J. P. Merutka, 
H. M. Harper Co., 8200 Lehigh Ave., 
Morton Grove, IIl 

4. Annual Conf. for Engineers, Colum- 
bus, Ohio. (H. A. Bolz, College of Engi- 
neering, Ohio State Univ., Columbus 10. 

4—5. Chi Beta Phi National Convention, 
Charleston, W.Va. (C. B. Park, Dept. of 
Chemistry, Lenoir-Rhyne College, Hick- 
ory, N.¢ 

4-5. Minnesota Acad. of Science, an- 
nual, Minneapolis. (B. O. Krogstad, Sci- 
ence and Mathematics Div., Univ. of Min- 
nesota, Duluth Branch, Duluth 5 

4—5. Wisconsin Acad. of Sciences, Arts, 
and Letters, annual, Milwaukee. (R. J 
Dicke, 3 King Hall, Univ. of Wisconsin 
Madison 6 

4-6. Oklahoma Acad. of Science, 
Quartz Mountain State Park. (D. E 
Howell, Entomology Dept., Oklahoma A 
& M. College, Stillwater. 

6-9. American Inst. of Chemical En- 
gineers, New Orleans, La. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36. 
7-8. New Orleans Acad. of Science, 
annual, New Orleans, La. (Father J. H. 
Mullahy, S.J., Dept. of Biological Sci- 
ences, Loyola Univ., New Orleans 18.) 

8-10. Symposium on Chemistry and 
Biology of Purines, London, England (in- 
vitational). G E W. Wolstenholme, 
Ciba Foundation, 41 Portland Pl., Lon- 
don, W.1 

9. American Acad. of Arts and Sciences, 
annual, Cambridge, Mass. (R. W. Burhoe, 
28 Newbury St., Boston 16, Mass. 

9-12. Virginia Acad. of Science, annual 
Richmond, Va. (F. F. Smith, Box 1420, 
Richmond 11 

10. Assoc. of Vitamin Chemists, Chi- 
cago, Ill. (M. Freed, Dawes Products, 
4800 S. Richmond, Chicago 32.) 

10-11. American Inst. of Chemists, an- 
nual, Boston, Mass. (L. Van Doren, AIC, 
60 E. 42 St., New York 17.) 

10-11. Atomic Energy Conf., San An- 
tonio, Tex. (E. Wiggin, Atomic Industrial 
Forum, Inc., 260 Madison Ave., New 
York 16.) 

10-11. Operations Research Soc. of 
America, 4th annual, Washington, D.C. 
(H. J. Miser, Rt. 2, Box 211, Vienna, Va.) 

10-12. National Science Fair, 7th an- 





nual, Oklahoma City, Okla. (J. H. Kraus, 
Science Clubs of America, 1719 N St., 
NW, Washington 6. ) 

11-12. Indiana Acad. of Science, Mar- 
tinsville. (W. A. Daily, Eli Lilly Research 
Laboratories, Indianapolis 6, Ind.) 

14-15. Soc. of American Military En- 
gineers, 36th annual, Washington, D.C. 

SAME, 808 Mills Bldg., Washington 6 

14-17. Symposium & Exhibit on Recent 
Developments in Research Methods and 
Instrumentation, 6th annual, Bethesda, 
Md. (J. B. Davis, National Institutes of 
Health, Bethesda 14 

14-19. Assoc. of Official Seed Analysts, 
Sacramento, Calif. (R. G. Colborn, Seed 
Div., Dept. of Agriculture, Capitol Bldg., 
Lincoln, Nebr. 

14-19. International Spectroscopical 
Colloquium, 6th, Amsterdam. (F. Freese, 
Laboratorium voor Analytische Chemie, 
125 Nieuwe Achtergracht, Amsterdam 

15-16. Industrial Nuclear Technology 
Conf., Chicago, Ill. (INT Conf., Armour 
Research Foundation, 10 W. 35 St., Chi- 
cago 16. 

16-18. American College of Cardiol- 
ogy, 5th annual, Chicago, Ill. (P. Reich- 
ert, Empire State Bldg., New York, N.Y 

16-18. Soc. for Experimental Stress 
Analysis, Pittsburgh, Pa. (W. M. Murray, 
Massachusetts Inst. of Technology, Cam- 
bridge 39 

17, Maryland Acad. of Science, annual, 
Baltimore I. King, MAS, Enoch Pratt 
Free Library, Baltimore 1 

18-26. World Cong. on Fertility and 
Sterility, 2nd, Naples, Italy. (C. D. Guer- 
rero, Melchor Ocampo 487, Mexico, D.1 
Mexico 

19-20 Population Assoc of America, 
annual, Ann Arbor, Mich H. Cart 
National Office of Vital Statistics, Publ 
Health Service, Washington 25 

20-22. Building Research Inst., 5th an- 
nual, Niagara Falls, Ontario, Canada W 
H. Scheick, BRI, 2101 Constitution Ave., 
Washington 25 

20-22. International Cong. of Neo-Hip- 
pocratic Medicine, Montecatini Terme, 
Italy. (Dr. Valente, 41 Av. Verdi, Monte- 
catini, Terme 

20-24 American Assoc. of Cereal 
Chemists, New York, N.Y. (C. L. Brooke, 
Merck & Co., Inc., Rahway, N.J. 

21-23. American Trudeau Soc., 51st 
annual, New York, N.Y. (Miss E. Lovell, 
National Tuberculosis Assoc., 1790 Broad- 
way, New York 19. 

21-24. Air Pollution Control Assoc., 
Niagara Frontier, annual, Buffalo, N.Y. 
(H. C. Ballman, APCA, 4400 Fifth Ave., 
Pittsburgh 13, Pa. 

23-1. International Cong. of Animal 
Reproduction, 7th, Madrid, Spain. (Euro- 
pean Assoc. for Animal Reproduction, Via 
Quintino Sella 54, Rome, Italy.) 

23-26. European Symposium on Vita- 
min Bw, Ist, Hamburg, Germany. (H. 
Bauer, Nervenklinik, Hamburg-Eppen- 
dorf. 

24-26. International Cong. on Pathol- 


2) 


ogy of Infectious Diseases, Lyons, France. 
Secretary, Institut Pasteur, Paris. 

24-26. National Soc. of Professional 
Engineers, Atlantic City, N.J. (P. H. 
Robbins, 1121 15 St., N.W., Washing- 
ton 5.) 


See issue of 16 March for comprehensive list 
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PHOTOVOLT Line-Operated 
Multiplier FLUORESCENCE METER 
Mod. 540 





e High-sensitivity for measurement of low concentrations 
(full-scale setting for 0.001 microgram quinine sulphate) 
@ Micro-fluorimetry with liquid volumes as low as 1 ml 
@ Low blank readings, strict linearity of instrument response 
@ Universally applicable due to great variety of available fil- 
ters, sample holders, adapters and other accessories 
@ Interference filters for high specificity of results and for 
determining spectral distribution of the fluorescent light 
e High-sensitivity nephelometry for low degrees of turbidities 
@ Fluorescence evaluation of powders, pastes, slurries, and 
solids, also for spot-tests on filter paper without elution 


Write for Bulletin #392 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 








RECIPROCATING SHAKER ‘ 








i o 
A large capacity shaking apparatus of unique design which 
assures positive linear and uniform motion on all tiers. It has 
a variable speed range of 38-125 strokes per min. and an ad- 
justable stroke of 0”—4”. An automatic pressure feed lubrica- 
tion system simplifies maintenance. Available with removable 
trays equipped w:th various types of clamps or other hold- 
ing devices 


Detailed information available upon request 


NEW BRUNSWICK SCIENTIFIC CO. 


PRECISION LABORATORY 
?. ©. BOX 606. * 







Road 
BS 









K 
S,; 


APPARATUS 





NEW BRUNSWICK, WN. J. 








Rinco Rotating 


Vacuum-Type Evaporator 


Speed evaporation of solvents of low volatil- 


ity four or five times—varying with solvents. 


Adaptable for volumes of 1 mi to 500 ml. Utilizes the 
principle of the spreading out of a thin film over large area 
and subjecting to negative pressure. Can be used in single 
or multiple units. At 20°C, 30 ml of water will be evaporated 
in 30 minutes. Especially useful with biological extracts or 
heat-sensitive compounds; will operate faster with increased 
temperature, if sample permits. Consists of a monel metal 
shaft with a $ 19/38 joint at lower end. Shaft rotates on 


oilite bronze bearings: Teflon ring seals: monel metal hous- 
ing. Use with standard pump and trap, or standard aspirator. 
Flasks rotate at 93 r.p.m. 

39474—Rinco Rotating Vacuum-Type Evaporator, with F 


19/38 joint to accommodate small flasks, such as 50 ml: 
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with induction type motor: for 115 v., 60 eyeles, A.C. 
each $114.50 
3947 5—Rinco E vaporator, with brush-type motor $96.50 
808 20D— Adapter, “Pyrex” Brand, for adapting § 19 /38 joint 
of Rinco Evaporator to larger flasks, having a F 24/40 
joint, each $1.83 


New Rinco “Solvent Recovery Condenser” 

Valuable accessory to Rinco Evaporator. Connects to flask 
of Rinco Evaporator with standard taper ground glass joints. 
Rotates with evaporating flask 


of solvent 


Recovers in excess of 

Increases speed of evaporation 2 to 3 times. 

Easy to cooi with cold water or ice. Protects vacuum pump 

and system from corrosive solvents 

39477—Solvent Recovery Condenser, standard size, 
ml, with 500 ml working capacity, § 24/40 ground glass 


$16.00 


L000 


joints, (Other sizes available on request) Each 


ALOE SCIENTIFIC 


DIVISION OF A. S. ALOE COMPANY 

5655 Kingsbury . St. Lovis 12, Mo 
LOS ANGELES « SAN FRANCISCO « PHOENIX « SEATTLE 
DENVER © MINNEAPOLIS «¢ KANSAS CITY « DALLAS 
NEW ORLEANS . ATLANTA . WASHINGTON, D. C. 
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have you 
ever seen a 

graphic 

recorder 
with... 


©) PORTABILITY... weighs less 
than 15 pounds, measures 
10” x 74" x 8”. 





(@) VERSATILITY ...can be used 

as recording millivoltmeter or 
—with appropriate transduc- 
ers — to record measurement 
of physical quantities. 


(@) RECTILINEAR trace represen- 


tation. 


(@) FULL CHART zero position- 
ing. 


@) HIGH INPUT impedance and 
high allowable signal source 


impedance. 


(®) PANEL damping control for 
optimum stability. 


(@) CHART DRIVE extension for 
synchronization with other 
equipment. 


THE VARIAN G-10 GRAPHIC 

RECORDER HAS ALL THESE 

FEATURES AND MORE...IS 
PRICED AT $295 





WRITE TODAY FOR COMPLETE TECHNI- 
CAL DATA ON THIS REMARKABLE NEW 
INSTRUMENT AND ITS FULL 

ACCESSORY LINE. 


Special Products Division 


{ VARIAN associates 
\ PALO ALTO 18, CALIFORNIA 





Representatives in all principal cities 
MICROWAVE TUBES — INSTRUMENTS 
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Equipment News 


@ INSTRUMENT REFERENCE MANUAL de- 
signed to familiarize laboratory workers 
with instrument methods of analysis is 
available from Coleman. This publica- 
tion contains a complete description of 
the most commonly used methods of in- 
strument including 
nephelometry, 


analysis, spectro- 


chemistry, colorimetry, 
pH measurement, fluorimetry, and flame 
photometry. (Coleman Instrument Co., 
Dept. Sci., Maywood, III. 


® PRECISION WASHING MACHINERY is the 
title of a new booklet that describes 
two main types of automatic and semi- 
automatic friction-method cleaning ma- 
chines, pressure-spray jet washers, and 
powered out-of-water brush machines. 
Southern Cross Mfg. Corp., Dept. Sci., 
Chambersburg, Pa. 


@ INFRARED CO, ANALYZER, Liston-Becker 
model 16, is described in a new folder. 
Equipment is illustrated in various op- 
erational setups and described with em- 
phasis on its speed, specificity, and accu- 
racy. Characteristic recording traces are 
included showing normal respiration, 
hyperventilation, breath holding, and 
calibration operations. The publication 
includes specifications and an extensive 
bibliography covering applications of 
infrared CO, analyzers as well as effects 
of abnormal CO, levels (Spinco Div., 
Beckman Instruments, Inc., Dept. Sci., 


732 O'Neill Ave., Belmont, Calif. 


™ pUST-PROOF Hoop for performing oper- 
ations under stereomicroscopes eliminates 
dust by forcing outside air through a 
blower system and into a plenum cham- 
ber. This blower system is capable of 
filtration to Y2-u efficiency and provides 
for external remeval of filters. (P. M. 
Lennard Co., Dept. Sci., 196 DeGraw 
St., Brooklyn 31, N-Y. 


® COULOMATIC TITRIMETER is designed to 
eliminate standard solutions from the 
chemist’s list of problems. It generates 
ions of titrant electrically, right in the 
sample. There are no solutions to stand- 
ardize and restandardize, and the titra- 
tion is carried out automatically from 
start to finish. The instrument is 
equipped with a wide variety of inter- 
changeable, “unitized” electrodes, so that 
it can perform a number of difficult 
analyses for which there are no other 
satisfactory rapid methods. Its biggest 
uses are for speeding and simplifying de- 
terminations of mercaptans in petroleum 
products and halides in trace quantities. 
Less than 30 mg of mercaptan sulfur 
0.0006 percent in a 5-ml sample of gaso- 
line) can be determined with + 1-percent 
accuracy, according to Fisher engineers. 
Fisher Scientific Co., Dept. sci., /17 
Forbes St., Pittsburgh 19, Pa. 








OPTIC BARGA 





See the Stars, Moon, Planets Ciose Up! 
ASSEMBLE A BIC 100 POWER 
3” REFLECTING TELESCOPE 


3... with This Complete 87 
Piece “‘Do - It - Yourself’ Kit. 
Everything you need! No ma 
chining! Easily assembled! We 
furnish complete, simple in 
structions. Kit includes a 
1/10 aluminized and overcoated 
Spherical Mirror—60X Eyepiece 
and 100X Barlow Ler Cross 
line Finder—sturdy 40” Tripod 
—fork type Equatorial Mount 
with locks on both axes—ver 
tilated 3” Mirror Mount—heavy 
wall, black Telescope Tube. All 
nuts and bolts supplied. Nothing 
extra to buy. Our 3” Spherical 
Mirror (30” f.1.) is guaranteed 
to resolve detail right up to 
theoretical limit. Your finished 
This is an actual photo- scope can also be used terres 
graph of the moon taken trially. Money back guarantee 
through our Astronomical Shpg. wt., 10 Ibs 

Telescope by a 17 year-old Stock No. 85,025-W 

student $29.50 f.0.b. Barrington, N. J. 





50-150-300 Power 
MICROSCOPE 
Low Price Yet Suitable for Classroom 
Use! Only $14.95 
3 Achromatic Objective Lenses on 
Revolving Turret! 
Imported! The color-corrected, cemented achro- 
matic lenses in the objectives give you far su 
perior results to the single lenses found in the 
microscopes selling for $9.95! Results are worth 
the difference! Fine rack and pinion focusing 


Stock No. 70,008-W ...... $14.95 Postpaid 








BUILD A 

SOLAR 

ENERGY 
FURNACE! 


It’s easy—inexpensive. We fur 
nish instruction sheet. This sun 
powered furnace will generate 
terrific heat—-produces many un- 
Order these components 
Fresnel Lens, size 1134” x 16/2” 
coevesoceceae Qe Venue 
First Surface Mirror, size 8” x 10” 
$5.50 Postpaid 





usual fusing effect 


Stock 780,040-W 
— 19” ‘ 


Stock #40,067-W 









New! 2 in 1 Combina-_ | 
tion! Pocket-Size ' 


50 Power micROSCOrE 
10 Power TELESCOPE 


ONLY 
$4.50 
ppd. 


ef 
* 
td 
Useful Telescope and Micro- 
scope combined in one amaz 


ing, precision instrument. Im- 
ported! No larger than a foun 








if] tar Telescope is 10 Power. 
| } Microscope magnifies 50 Times 
} Sharp focus at any range. Handy 
for spots, looking at small ob 
jects, just plain snooping 
Send Check or M.0. 
Satisfaction Guaranteed 


Order Stock No. 30,059-W .. $4.50 





WRITE FOR FREE CATALOG-W 


Over 1000 Optical Bargains onmcs | 


64 fascinating pages 
| == \% 
==~=/g 


Huge selection of lenses, prisms, war 

surplus optical instruments, parts and 

accessories. Telescopes. microscopes, 

binoculars. Hand spectroscopes, reti- 

cles, mirrors, Ronchi rulings, dozens 

of other hard-to-get optical items. 

America’s No. 1 source of supply for & or 
Researchers, Lab. Technicians, Pho- — 
tographers, Hobbyists, Telescope Mak- see) 
ers, etc. Ask for catalog W = . 


x 








Order by Stock No. — Send Check or M.0. 
Satisfaction Guaranteed 


EDMUND SCIENTIFIC CORP. 


BARRINGTON, NEW JERSEY 
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View ROTATING SHAKER 


gives you C-O-N-T-I-N-U-O-U-S 
VARIABLE SPEED SHAKING-125 to 350 r.p.m. 


WINTHROP 


Biochemicals 


he 


BIOLOGICAL 
CULTURES 





* Acetylcholinesterase 
* Amino Acids 





* Arterenol | 
Dihydrocholesterol . This new shaker will rotate as many as 40 


° ° 250 ml flasks or 28 500 ml flasks at one 
Epinephrine . time. Gives you continuous shaking at 
Gastric Mucin , speeds of 125 to 350 r.p.m. Platform rotates 

° ° thru a 144” circle in the horizontal plane. 
Indole-3-Acetic Acid , 
p ° 4 Flask Carrier Measures 32 inches by 20 
epsin inches. 


| 
| Write for bulletin 560Z 


‘ . 
Special Chemicals Department a 
iithvop 1450 Broadway, New York 18 , SCIENTIFIC 
LABORATORIES °, NSTBU 5 
a Qo Lael CORPORATION 


ANN ARBOR. MICH. err amerwem 1040 
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SMALLWOOD BIOLOGICAL CHARTS 
IN DIAGRAMMATIC COLORS 


Invaluable Aid in Teaching Botany, Zoology and Biology 





\ These Widely Used Charts Are a Valuable Addition 
al to the Elementary Biology Laboratory 


UP-TO-DATE — EASY TO UNDERSTAND 
DETAILED BUT NOT COMPLICATED 


30 BOTANICAL CHARTS with more than 400 drawings 
30 ZOOLOGICAL CHARTS with more than 350 drawings 


SIZE: 24x 36 INCHES with 
NON-GLARE, WASHABLE PROTECTIVE COATING 





Available for Constant Pupil Reference 

NO. 6939—BOTANICAL CHARTS, Set of 30, Tripod or Wall Bracket 
Mounting, Set, $27.50; Mounting: Round Steel Base on Rollers, 
Set $37.50 

NO. 6940—ZOOLOGICAL CHARTS, Set of 30, Tripod or Wall Bracket 
Mounting, Set, $27.50; Mounting: Round Steel Base on Rollers, 
Set $37.50 

NO. 6941—BIOLOGICAL CHARTS, Set of 60, 30 Botanical and 30 
Zoological Charts, Set, $45.00; Mounting: Round Steel Base on 
Rollers, Set $55.00 

















Sa - W. M. WELCH SCIENTIFIC COMPANY 





X DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
y : ESTABLISHED 1880 
No. 6940 : 1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U.S.A. 
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PERSONNEL PLACEMENT | 








CLASSIFIED: 18¢ per word, minimum 
charge $3.60. Use of Box Number 
counts as 10 additional words. 


COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 


DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 


factory credit is established. 


$22.00 per inch 
21.00 per inch 
20.00 per inch 
19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 











{iil POSITIONS OPEN |i 


BIOCHEMIST 
Applications are invited for a position as bio 
chemist to study nutrition and metabolism of 
marine bacteria and various problems concerned 


with the biochemistry of fish. Knowledge of 
manometric and tracer techniques is desirable, 
and a Ph.D. or its equivalent from a recognized 


university is required, 
training, publications, 
quired to the Acting 


Send details 
reterences, 
Director, 


regarding 
and salary re 


Fisheries Re 


search Board of Canada, Technological Station, 
Vancouver 2, B.C 3/23, 30; 4/6 
Ph.D. in Biochemistry, preferably with strong 


background in physiology, to serve as member of 


project team in evaluation of scientific data for 
research and development division of eastern 
pharmaceutical firm, Liberal benefit program. 
Send complete résumé. Box 85, SCIENCE. 
4/13 


(a) Internist qualified hematology or nutrition, 
interested in drug evaluation ; important position, 
pharmaceutical company; East. (b) Chemist, 
analytical or physical; well-known laboratory 
engaged in practical research; opportunity medi- 
cal school faculty appointment; $10,000—12,000; 
Midwest. (c) Pharmacologist, Physiologist, or 
Biochemist experienced in small-animal research ; 
Ph.D. or M.S.; association group serving as 
consultants to food, drug, and chemical indus- 
tries; Midwest. (d) Bacteriologist qualified to 
head department, 275-bed hospital; $5000-6000; 
Ohio, S4-1 Medical Bureau (Burneice 


Larson, 
Director), Palmolive Building, Chicago, : 


Laboratory Technicians. 
ous hospital experience 
bed hospital accessible 


B.S. degree and previ 
required, Modern 400- 
to recreational and educa 
tional facilities. Forty-hour week, liberal bene- 
fits. Write giving age, experience, and salary to 
Personnel Manager, Jewish Hospital, Cincinnati, 
Ohio, 4/6 


Patent Administrator. Pharmaceutical manufac- 
turer requires M.S. in chemistry with minor in 
pharmacy or a biological science to assist head 
ot patent section in general administration of 
patent program. Thorough acquaintance with 
chemical nomenclature and_ reactions, report 
writing, and analysis of data. Two or three years’ 


patent experience required. Excellent benefit 
program. Eastern manufacturer. Send complete 
résumé, Box 55, SCIENCE 3/23, 30; 4/6 





Physical Chemist, General Experimental Physi- 
cist, and Operations Analyst for varied program 
of industrial and military Previous 


research, 


research experience desirable. Salaries open 
Reply with biographical sketch to Box 1093, 
Burlingame, California 4/6, 13, 20 


Scientist: M.S. or equivalent in preclinical sci 
ences to participate in the evaluation of scientific 
data pertaining to research and development ac 


tivities in an eastern industrial firm, Liberal 
benefit program, Send complete résumé, Box 91, 
SCIENCE 4/13 


(medicinal) 
natural 


Organic chemist, 


Scientist Junior: 
N products (alka 


1.S. or equivalent in 
loids) to assist in evaluation of scientific data 
ind other literature work, Eastern manufacturer 
with liberal benefit program 


Send complete per 
sonal data, Box 88, SCIENCE. 4/13 





xe = To mpen ni 
POSITIONS OPEN 
DIRECTOR OF MEAT RESEARCH 
The Meat Industry Research Institute of New 
Zealand (Inc.) invites applications for the post 


of Director The Institute is a newly formed 








body and it will be the responsibility of the 
successful apy t to establish a research o1 
ganization b on the recommendations speci 
fied in a Report submitted to the Institute by 
Dr. M. A. MacDonald, M.S.A., Ph.D 
Intending applicants can, if they so desire, 
inspect a copy of this Report, on application to 
the Office of the High Commissioner for New 


Wurtemburg Street, Ottawa, Can 
‘ Trade Commissioner for 
Life Building, Montreal, 








Office of Trade Commissioner for 

1145 Nineteenth Street, NW, 

Washingto ; or the Office of the Consul 
General for New Zealand, 153 Kearney Street, 


San Francisc« 


Applicants should have a university degree in 





science or agriculture. Experience in meat re 
search and a working knowledge of meat pack 
ing plant procedures is desirable 

The appointee will be required to advise on 
policy, supervise research staff, disseminate re 
search findings, and cooperate with the meat 
industry and other research organizations. He 
will be directly responsible to the Institute 
executive 

The commencing salary offered is between 
£2000 and £2400 per annum (N.Z. currency) 


according to qualifications and ability. Generous 
superannuation benefits on a contributory basis 
are available. Reasonable traveling expenses in 
curred in taking up the appointment will be paid 


by the Institute 

All applications, which will be treated in the 
strictest confidence, should be posted air mail 
before 30 April 1956 to Director of Meat Re- 


search, P.O. Box 345, Wellington, New Zealand. 
4/6 


CHEMICAL ENGINEER 
Applications are invited for a position as chemical 
engineer to initiate engineering research on prob 
lems concerned with processing of fish and to 
ussist in engineering work already in progress 
Applicants should possess a master’s ot bachelor’s 
degree in chemical engineering, and preferably 
some research experience. Send details 
regarding training, references, and salary re 
quired to the Acting Director, Fisheries Research 
; ; 1 echnological Station, Van 


possess 


Soard of Canada 


couver 2, B.¢ ‘ 3, 30; 4/6 





OF SPECIAL IMPORTANCE: 


Director of Control Laboratories 
For One of the 
Oldest Manufacturing Chemists 


In its largest sense this is a new requirement. 
it is a management job with complete responsibility. 
It can only be filled, however, by an outstanding 
chemist whose education and experience include 
statistical analysis, and who possesses the qualities 
of leadership and decision required of an executive 


To receive consideration, the applicant will have 
had experience in quality control for both raw 
materials and finished products. He will have an 


understanding of all the processes employed in drug 
and pharmaceutical production and used or devised 
control methods for them. He will have a record of 
progressive advancement to the position he now oc- 
cupies as chief chemist, director of quality control, 
manager-control department or similar—or he may 
be that individual's executive assistant. During this 
period he may have received professional recognition 
through. active participation in a national scientific 
society's division relating to his field. The successful 
candidate will already be earning a five-figure salary 
and he is in his 30’s or early 40's. 


If you have these qualifications and are interested 
in a change for betterment, write Box 87, SCIENCE, 
giving full educational and experience background, 
together with personal statistics, and include a 
brief discussion of one or more of your achievements 
in quality control for chemical products. 
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X-RAY 
DIFFRACTION 
AND 
FLUORESCENCE 


Opening for responsible indi- 
vidual to take charge of new, 
well equipped X-ray labora- 
tory in Midwest. Experience 
and interest required in metal- 
lurgical, corrosion, general dif- 
fraction problems and fluores- 


cence applications. Submit 


resume and salary require- 


ments. Send replies to Box 90, 
SCIENCE. 


























Scientist Junior: B.S 


having 


preclinical 


IBM 


or equivaient 1 
sciences |} some experience with 
equipment to participate in the handling an 
evaluation of information pertinent to 
research and development activities of an eastern 
industrial firm. Liberal benefits. Send complete 
personal data. Box 89, SCIENCE 4/13 





scientihic 


Ph.D. in Physiology or Pharmacology for project 
team work as member of a information 
group evaluating experimental and clinical data. 


science 





Eastern pharmaceutical manufacturer Liberal 
benefit program. Send complete personal data. 
Sox 86, SCIENCE 4/13 


POSITIONS REQUIRING DEGREES IN 
MEDICINE OR SCIENCE: (a) Chief Bio- 
chemist; Ph.D. to initiate and conduct research 
program, 500-bed medical school affiliated general 
hospital; to $9000; large university city; east- 
central. (b) Pharmacology Instructor; prefer 
experienced handling and measuring devices and 


electronic equipment as used in cardiovascular 
research; important eastern medical school, 
affiliated large general hospital. (c) Bacteriolo- 


gist; M.S. and considerable 
to head active department, 
pital; to $5000 or better; 


clinical experience ; 
400-bed teaching hos- 
large eastern industrial 


and university city, (d) Analytical Chemist; 
B.S. or M.S. well-grounded chemical methodol- 
ogy; excellent advancement opportunity to di- 


rection of small control 
also (e) Physiologist-Zoologist; Ph.D. to work 
on pharmacodynamics of new compounds and 
basic problems related to cellular pharmacology ; 
to $7000; new pharmaceutical concern; East. 
For further information please write Woodward 


Medical Bureau, 185 North Wabash, Chicago. X 


laboratory; to $6000; 
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PERSONNEL PLACEMENT 
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Bacteriologist, Ph.D.; 40; broad background; 
industrial, medical, academic, research. Desires 
change, udemic or industrial. Box 82, SCI 
ENCE xX 
Bacteriologist. Recent Ph.D. Biochemical train- 
ing. Cooperative. Teaching or research. East. 
Box 83. SCIENCE X 
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Pharmacologist, Ph.D.; 29, radioisotope re- SCHOLARSHIPS IN GEOPHYSICS 
search, publications, medical student. Desires From funds given jointly by the California 
summer position. Box 84, SCIENCE xX Standard Company and the California Research 
| Corporation, a postgraduate scholarship of $2000 
— is offered for the study of geophysics in the 
Department of Physics of the University of 
Physiologist, Ph.D.; 2 years’ cancer research; | Toronto. 
3 years as instructor, university zoology depart Candidates should have graduated before 1 
ment; desires teaching post at college or medical fugust 1956 with high honors in science or 


school level with opportunity to conduct re engineering. Application should be made im- 
search. Medical Bureau, (Burneice Larson, Di mediately to Professor W. H. Watson, Head, 
rector), Palmolive Building, Chicago. xX | Department of Physics, University of Toronto, 


Toronto 5, Canada, from whom further details 
can be obtained 4/13 





| PROFESSIONAL SERVICES 





|| SUPPLIES AND EQUIPMENT 


Volk 


YOUR MOST COMPLETE SOURCE FOR 


Projects, Consultation, and Pro- 
duction Control Services in 
Biochemistry, Chemistry, Bacteri- 
FOUNDATION ology, Toxicology — Insecticide 
Testing and a. 

WRITE FOR PRICE SCHEC 
WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. BOX 2217-V @ MADISON 1, WISCONSIN 



















DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 


$22.00 per inch 
21.00 per inch 
20.00 per inch 
19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Single insertion 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 
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PURCHASE... ) Sets and runs, foreign 
SCIENTIFIC +422 domestic. Entire 


periopicats | libraries and smaller 


and 


BOOKS) jorneodan wanted, 


WALTER j. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 








Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are “38. «. = x L 4 mar- 
Cee prices. Write Dept. A3S, Inc. 
Seeioe ioe +e Ld 
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LABELED COMPOUNDS 








EXO - KETON 
PLASTIC COVERSLIPS 


* UNBREAKABLE 

* WON'T CUT FINGERS 

* FLEXIBLE. yet 

¢ WILL NOT CURL! 

e % THE PRICE OF GLASS 
Also available through your local dealer 


Radiopurity 
unconditionally guaranteed. 
Write For Price List AA 
5412 North Clark Street + Chicago 40, Illinois 








FLANDERS RESEARCH FARMS @ e@ e 
Breeders of 











SWISS MICE 


Box 22A, Flanders, New Jersey 
Phone justice 4-7580 


CHARLES F. i y ) 9 ano co. 


53-01 11st. “LLC. 1, N.Y. 








. Microscopists: 
Send your name and address for in- 
formation on 


@ Cargille Non-Drying Immersion Oil 
@ Alien Reference Sets (for microscopy) of 





“From the hand of 
the veterinarian 
to research” 


albino rats” 


Hypophysectomized a) Minerals 
Rats b) Animal Hairs 
* Descendants oj the ¢) Fur Hairs 


d) Starches G Food Condiments 
@ High Index Mounting Medium 
@ index of Refraction Liquids (1.35-2.11) 
e @ Book: “Practical Refractometry 


By Means of the Microscope” 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 


Dept. B, Wilmington, Mass. 


Sprague- Dawte) and 
Wistar Strains 


New pencil for marking glass, plastics, 
mineral specimens with hairline marks, 
permanent if desired. 


R. P. Cargille Laboratories, Inc. 
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BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. + 120 W. 31 St., N. Y. 1 
In Calif.: 6253 Hollywood Blud., Hollywood 28 


~ 





RESEAR 
ANALYSES . “CONSULTATION 
i ical Studies 
for the Food, i and Allied Industries 
48-14 33rd STREET, LONG ISLAND CITY 4, N.Y. 
Bulletin “What's New in Food and Drug Research” available on letterhead request. 








6 APRIL 1956 











117 Liberty St. New York 6, N.Y. 














POLARIMETER TUBES & 
ACCESSORIES 
for eye ae a 
& MICRO POLARIMETRY 
TEMPERATURE, RCONTINUOUS 
FLOW G INVERSION TESTS 
Write for List PT-14 
0. C. RUDOLPH & SONS 
Manufacturers of Optical Research @ 


ontrol Instruments 
P.O. BOX 446 CALDWELL, N. J. 





One of complete line of labera- 
tory-tested PALO Stirrers. Inex- 











e HYPOPHYSECTOMIZED RATS 


a —y to all points via Air Express 

or further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, Ill. 


605 


Write for Bulletin X-1. 


PALO LABORATORY SUPPLIES. Inc 
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GARCE/.U DERMOHYGROMETER 


Neurological and psycho- 
logical applications in 
delineation of prespira 
tion areas. Current di- 
rected tangentially along 
skin surface 
penetration by 


without 
special 
grid electrode. 7 ranges 
,) 0-100 to 0-100.000.000 
ohms. Standard Dermoh- 


meter electrodes included Price $265.00 


ELECTRO-MEDICAL LABORATORY, INC. 
South Woodstock 2, Vermont 














BEAGLES 


$25 to $50 each; F.O.B. Ithaca 
ITHACA DOG FARM—RR I —Ithaca, N.Y. 
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BETWEEN THE PLANETS 
REVISED EDITION 


By Fletcher G. Watson. A new, thoroughly 
revised and enlarged edition of this long- 
popular book about the asteroids, comets, 
meteors and which move _ be- 
Important recent ad 
vances in our knowledge of interplanetary 
materials are taken fully into account and 


meteorites 


tween the planets. 


many opportunities for further research and 
study are indicated. Without question, the 


finest one-volume survey of these small 
members of our solar system. 67 photo- 
graphs, 53 diagrams. $5.00 


Between the Planets is one of the HAR- 
VARD BOOKS ON ASTRONOMY. All 
are written by members of the Harvard 
Observatory staff, and _ teachers, 
amateurs alike find them 
clearly and accurately written and abun- 
dantly illustrated. Others are Earth, Moon, 
and Planets, by Fred L. W hipple ($4.75) ; 
Galaxies, by Harlow Shapley ($3.50) ; Stars 
in the Making, by Cecilia Payne-Gaposch- 
kin ($4.25); and The Story of Variable 
Stars, by Leon Campbell and Luigi Jacchia 
($3.50) 


( ollege 


students, and 


Through your bookseller, or from 
HARVARD, University Press 
44 Francis Ave., Cambridge 38, Mass. 


SOV SYS SY SSSI SY SY SYS SSS 
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ADVANCES IN EXPERIMENTAL 


CARIES RESEARCH 
AAAS SYMPOSIUM VOLUME 
June 1955 
246 pp., 6” x 9”, 49 illus., index, clothbound 


Price $6.75; cash order price for 
AAAS members $5.75 


“ 


. This is a real contribution 
to dental science. It is the most 
comprehensive review of animal ex- 
perimentation on caries ever at- 
tempted. The format and reproduc- 
tion of illustrations are excellent. 


“This compilation of research find- 
ings should have wide circulation 
and should be a storehouse of infor- 
mation for all those who are inves- 
tigating the problem of dental 
caries. It should serve to clarify the 
thinking and prevent useless dupli- 
cation in future studies. .. .” 


Russell W.: Bunting, School of 
Dentistry, University of Michigan. 


AAAS, 1515 Mass. Ave., NW, 
Washington 5, D.C. 














Berkeley 


SETTING UP 


RADIOISOTOPE 
LABORATORY 


NUCLEAR 


news notes 


data file 


140 


A outlines AEC standards, de- 
scribes program governing 
institutional use, individual 
practice training program, 
asic instrumentation; gives 
reference and source material. 
Write now for your free copy; 
please address Dep't. F-4. 


CELLS 











Berkeley 


division of Beckman Instruments Inc. 
2200 Wright Ave., Richmond 3, Calif. 





GLASS ABSORPTION 





Makers of Complete Electrophoresis Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass 
ards—Klett Reagents. 


made 


ty = KLETT 





Stand- 











79 
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Klett Manufacturing Co. 


179 East 87 Street, New York. 


ew York 
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Dr. W. Dexter Bellamy, Ph.D., Cor- 


nell University (1945), joined the 
General Electric Research Laboratory 
in January, 1949. He is a research 
associate in the Biological Studies 
Section, specializing in the investi- 
gation of the biochemical effects of 


radiation and radiation sterilization. 


Biological effects of 





electron bombardment 


G. E.’s Dr. W. Dexter Bellamy finds new facts about irradiation 


Since 1925, when Dr. William D. Coolidge first began 
bombarding materials with high-voltage electrons, the 
effects of electron-beam irradiation have been studied 
by researchers in many branches of science. Dr. W. 
Dexter Bellamy’s work at the General Electric Re- 
search Laboratory is aimed at finding new funda- 
mental facts about the biological and chemical effects 
of this radiation. A popular prophecy stemming from 
work in this area is the possibility of radiation- 
sterilized food that will keep indefinitely without re- 
frigeration. Several problems — for instance, the 
changes of color and taste of irradiated foods — must 
be solved before the prophecy is fulfilled. While 
working on these problems, Dr. Bellamy and his 





associates are finding that knowledge already gained 
has other important implications. Their experiments 
have included the effects of irradiating bacteria, the 
chemical effects of irradiation on amino acids and 
protein, and the modification of dextran to produce 
a blood extender for emergency treatment of shock. 
As often happens in research, unexpected results 
have come from a program whose initial goal was 
simply “to learn more” in a new scientific field. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 






Unsurpassed 
Precision 


For Cellular 
Research 


The NEW AO Micromanipulator* 
operates under the principle of thermal 
expansion .. . the most precise system 
of control yet devised. In fact, precise 
beyond the resolution power of modern 
compound microscopes. 

Accommodates four magnetically attached 
microtools at the same time...two can 
be operated simultaneously . . . two in 
“stand-by” readiness. 

Ratio of hand to microtool displacement 
continuously variable within range of 
250:1 to 50,000: 1. 


Lateral and horizontal fine controls per- 
mit precise control within range of 0.5 
to 450 microns. 

Vertical fine controls permit accurate 
movements of 0.5 to 650 microns. 
Coarse control knobs swiftly and accur- 
ately position the microtools within 
microscopic field. 

Microscope table is retractable for quicker 
change of microtools and specimen 
chambers...repositions within 10 microns. 
Essentially, all the necessary skill and dex- 
terity has been built into the instrument. 


If your research problems require more precise micrurgy, we invite you 
to investigate this new AO Instrument. 


New (@ MICROMANIPULATOR 


+ T.M. Reg. by American Optical Company 


* Developed and built at the  caheesheneieieetenteteesherbeeteeteietete ieee 


Hastings Laboratories, Bass River 


Massachusetts under the supervision of J. A. 
Hastings, at the suggestion of Vannevar Bush, 


W.. R. Duryee, formerly of National Cancer Institute, 


I 
! 
Carnegie Institution of Washington, D. C., with ! 
1 


Washington, D.C. acting as consultant. 


Aimectaame Optical 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 


American Optical Instrument Division 
Buffalo 15, New York 
DEPT. Di 


Please send me illustrated brochure (SB3) 
on the NEW AO Micromanipulator. 


Name 
Address 


City 
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